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This study concerns the inherent problems of cartographic design
in regard to road symbols on official state road maps. The generaliza-
tion and selection of proper road symbols is considered the most impor-
tantelement of cartographic design. Relevant to cartographic design are
knowledge of color science and the problems involved with the lack of
scientific literature on the psychological responses from map symbols.
The methodology followed along normal lines of a survey of carto-
graphic literature, data gathering from opinion polls on road map usage,
and correspondence with state highway departments and commercial mapping
companies concerning map design of state road maps. Elementary statis-
tics were used in the discussion of all fifty of the state road maps.
On the basis of the review of the literature and the discussion of pres-
ent road map design, five sets of road symbols were suggested for use as
alternate designs.
Although the amount of substantial cartographic design literature
is limited, it is sufficient for learning how to properly design in car-
tography. But, because a few fundamental principles of color science
were ignored, 76% of the state road maps in respect to their road sym-
bols were improp?.rly designed. Almost every state road map had some
xi
form of map symbol contradictions. A common error was the use of too
many different symbols to represent one particular type of road. The use
of tourist promotion and increased use of insets with road strips indi-
cated that official state highway maps are made more for the tourist
than anyone else. Correspondence with the state highway departments
seemed to support this contention. The ideas for good cartographic color
and symbol design in road maps are undoubtedly of value to all other map




Automobile passenger travel for pleasure is a multimillion dollar
business. Road maps obviously play an important part in that business.
Road maps which are printed by the millions and distributed free across
the nation can be considered as a national industry. Of all the types of
maps made, road maps provide the most information to the general public
and are the most used by the public
1 
. Almost every car in America has a
small map "library" in its glove compartment.
The average automobile driver going on a long driving trip or vaca-
tion relies heavily on the common road map to successfully guide him to
his destination. The driver normally wants to travel by the best possi-
ble route, meaning the shortest and safest route. However, if the map is
poorly designed, the colors chosen incorrectly, or too much information
provided on the map, the driver will find it difficult to use the map ef-
ficiently. A confusing road map can easily be misread and can lead to a
motorist becoming temporarily lost.
Twc points involved in cartographic design are important and
should always be foremost in a cartographer's mind. One, what purpose
will the map serve? Two, who will be the primary user of the map? The
purpose of the map is to act as a navigational aid: to direct from one
place to another. The primary users of the road map in the United States
are millions of private citizens including truck drivers, tourists,
2
housewives, businessmen, and many others. Few of these drivers have had
any training in map reading; thus, the map must be simple, clear, and
useful.
Road maps have not changed, fundamentally, very much since the
1920's, except for the addition of color. Today's road maps may be more
colorful than the old black and white maps; but because good cartographic
design has not always accompanied the new technology available in print-
ing and coloring, many maps have suffered in appearance and usefulness.
Proper cartographic design or the visual presentation of map data
is extremely important in the making of any type of map. The map has to
be put together well as a whole, and the data must be presented in a sat-
isfactory manner, or the map fails to achieve its full purpose. With the
great number and variety of colors and printing types available, the car-
tographer must design with even more care and selection and imagination
than in the times when black and white road maps were used.
In view of the great importance of road maps to commerce and tour-
ism, certain inadequacies in their cartographic design seem worthy of in-
vestigation. The basic theme of the thesis is a discussion of general
cartographic design, using present day state road maps as examples, con-
centrating on the road band.
An Historical Statement
The use of maps goes back very far in man's history. "The making
of maps antedates the art of writing."
2 
It is not certain, but probably
the very first maps drawn were road maps of a sort. Primitive peoples
3
drew pictures in the dirt with a stick to show directions to hunting
grounds, fishing holes, and the migrations of herds.' "Ancient maps were
designed primarily for travelers, soldiers, and mariners."' Evidence for
this belief is that some of the only remaining maps of the Roman Empire
and the Middle Ages are road maps (Figure 1).
Present day road maps have evolved from the strip-type road maps.
The strip map came into great use in the Middle Ages in Europe. The
strip map was usually incorporated into itineraries and guidebooks for
pilgrims on their way to the Holy Land.
5 
These guidebooks were full of
religious information about the Holy Land and sacred shrines along the
main route. Today's road maps are full of information about the various
vacationlands and tourist stops along the roads.
In the United States in the Nineteenth Century, the strip map was
a very popular means of land navigation. Matthew Carey (1760-1839), an
early American cartographer, who made the second American road atlas, a
road strip atlas, entitled it:
The Traveller's Directory: or a Pocket Companion,
shewing (sic) the Course of the Main Road from Philadelphia
to New York, and from Philadelphia to Washington: with De-
scription of the Places through which It Passes, and the In-
tersections of the Cross Roads (rigure 2)6
Road maps began to take on the basic appearance of today's road
maps in the 1920's, when oil companies first started hiring commercial
map firms. The oil companies thought that the maps would be an induce-
ment for people to travel more, which was good for the oil company busi-
ness.
7
By 1920, the number of people driving automobiles was becoming
quite large. The total mileage of paved roads in the United States was
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Figure 1. Fifteenth Century woodcut road map, showing routes to
Rome for pilgrims. Rome is at top of the map.
SOURCE: L. Bagrow and R. A. Skelton, History of Cartography,
(London: C. A. Watts & Co., LTD., 1964), p. 149, Figure 47.
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Figure 2. Part of Matthew Carey's Strip-Map.
SOURCE: New Jersey Road Maps of the 18th Century, (Princeton, New
Jersey: Princeton University Press, 1964), Map Strip 2 and 3.
6
constantly increasing as federal funds helped road construction along.
Today there are nearly three million miles of surfaced road in the United
States and well over one hundred million vehicles on those roads. Trav-
elling by car is extremely popular. People like maps of all types. Maps
can be a great aid to advertising, business building and public relations.
Maps entertain and have always had an aura of mystery and secrecy about
them.
8
During the Middle Ages it was dangerous to have a king's personal
cadastral, or property maps; a thief could use the map to find hidden
granaries, secret salt supplies, treasure chests, harems, and so on.
9
There's a lot more to a map than just showing you
exactly where places are or how to get from here to there.
Maps start you thinking. They appeal to the mind's eye as
well as to the seeing eye. They make you want to go places.
The better the map, the greater the urge. Maps can make
people want to buy cars, plane trips, cruises, hotel accom-
modations.10
Thus, a discussion of deEign in road maps should be of benefit.
Purpose and Limitations of the Study
The specific purpose of the thesis is that it is to act as a cri-
tique of the cartographic designs of road symbols used on the official
state highway maps. The criticism is directed at map symbol legibility
and clarity concerning both the color and size contrast. The major
criticism is that on more than three-fourths of the official state high-
way maps certain minor roads stand out more clearly or are more legible
than certain major highways. To put this map inaccuracy in a better
perspective, if the same techniques were used by the cartographers to
symbolize towns as they are doing with highways, then a city of only a
few thousand residents, such as Scottsville, Kentucky, would appear more
7
prominent on a map than a city of a hundred thousand residents, such as
Chattanooga, Tennessee.
The poor or inaccurate designing is caused by two factors. The
mental association of various phenomena with certain colors, called color
association, and an attempt by an organization of highway officials to
make these same improperly designed map symbols standard on all of the
nations state highway maps.
Just as a classical symphony needs to be orchestrated, the plot of
a mystery novel intricately thought out, or a racing car finely tuned, a
good map has to be properly designed. A study involving the design of
the common, everyday road map as compared to a similar study of topo-
graphic, geologic, or hydrologic maps may seem insignificant. However,
as just mentioned, road maps, which are taken for granted, play a much
more influential part in our lives than suspected.
There are several types of road maps. They are published by oil
companies, banks, state highway departments, shopping centers, newspapers,
and commercial map companies. In truth, however, road maps for oil com-
panies, banks, highway departments, and businesses are produced by a
handful of large commercial map companies. The oil companies and others
hire the map companies to make the road maps. Often, though, the public
is misled into thinking oil companies make road maps; the name of the
producer is often hidden in fine print in a corner of he map.
The official state highway maps of all the states were chosen as
the subject material of the thesis because they include various types of
map makers, large national map companies, small local map companies, and
8
the individual state highway departments. Thus, a variety of designs
could be examined, while keeping the study grouped at one level--a state
level.
Oil company road maps were not used in the research because out of
thirteen large oil companies, only three map companies were contacted.
Road atlases and road maps for banks and other businesses were not used
because they too were produced by only a few companies and there are not
enough varieties of one type of map to be useful in a comparison.
Since road maps are basically used for just one reason, and since
roads are the main subject of road maps, the symbolization of the roads
has to be the main concern in the cartographic design. Thus, the proper
cartographic design concerning the representation of roads and highways
on road maps will he the major subject of the following discussion.
Other elements of road maps, such as the scale, map projection, the leg-
end, and other map symbols will be discussed to a limited degree and only
in relation to road symbols.
In the discussion, a review of the literature will point out recog-
nized methods in good cartographic design, particularly the use of color
and the many problems involved in such usage. Then an examination of the
official maps of all fifty states will provide some examples of the good
and bad road maps designs emphasizing the road bands.
Finally, with the aid of the cartographic literature, and statis-
tics and interviews, a few possible alternative highway symbol designs
will be suggested for use in replacing some of the present highway sym-
bols.
CHAPTER II
A REVIEW OF LITERATURE ON CARTOGRAPHIC DESIGN
A hindrance in any research in cartography and especially carto-
graphic design is the general lack of literature. There are very few
scholarly articles on road maps. Arthur Robinson states that studies in
cartographic presentation and design have usually been incidental and in-
complete, and mostly ignored anyway. Many other cartographers feel
that much has been written about cartography but that almost all of it
has no scientific value.
12
Williar Morris Davis, the famous American geographer, probably sums
this thought best:
naps are indispensable but they are inar-
ticulate, and their silence seems to have affected their
makers It is as if their expertness in the graphic ex-
pression of facts were accompanied by an atrophy of the fac-
ulty of verbal expression following its disuse.13
The above discussion should seem strange. Why should such an im-
portant and ancient disciDline as cartography, which is used as a graphic
research tool in almost every other science, be lacking in sound, scien-
tific literature? After all, since the time of the ancient :;reeks to
the present, the accuracy involved in maps has progressed so far as to be
virtually pinpoint. Jetplanes, helicopters, and orbital satellites carry
the latest, most efficient equipment aloft to photograph the earth and
aid the cartographer in making accurate maps. Surely, much scientific
research has been carried out in the advance of these techniques. How-
9
10
ever, one must remember what even the ancient polyhistors of Greece
knew--cartography is not only a science but an art.
Arthur Robinson, a leading American cartographer, agrees that the
scientific half of cartography has made great advances and will continue
to do so in the future. As for the artistic half, Robinson claims that a
cartographer must select, generalize, research and be imaginative, pre-
pare a good graphic presentation and that, "It is this aspect of the pro-
fession that the smallest strides have been made."
14
The art of cartography, the imaginative part, is the most difficult
to advance because it does not involve a mechanical technology to any ex-
tent. Rather, it involves visual perceptions, physiological and psycho-
logical eye and brain responses, subjective problems that have not yet
nearly been understood by scientists.
15
Phillip Muerhrcke writes that
more and more is being done in the conceptual and perceptual aspects of
map making and map reading, but that there is little scientific proof,
facts, and experiments to support the work.
16
Some of the basic visual elements of graphic presentation are
lines, shapes, points, letters, colors, shading, and positions. Without
a logical basis for the techniques of evaluation, it is difficult to
evaluate the relative worth of each visual element.
If one has to choose between two maps, both equally accurate, but
one poorly designed, unimaginative and unpleasant looking and the other
map well designed and pleasing to the eye, the choice will normally be
the more beautiful map. Muerhrcke's thoughts best state the problem:
11
 properly designed maps can probably increase sig-
nificantly the complexity and amount of information that the
map reader can assimilate visually. But there has not yet
been sufficient research to provide rational decision cri-
teria for selecting a particular technique as better than
others l7
Robinson states that much literature on cartographic design and the
perceptual problems can be found in such related disciplines as color
science, art, graphic designing, and psychology.
18
While cartographers have written little in-depth material about the
more essential and difficult aspects of their trade, others in different
fields have done so. In color science the cartographer can find a wealth
of information on the physics and chemistry of the colors of the spectrum.
In the literature of art and graphic designing, the cartographer learns
which color combinations are good and how to make designs pleasing to the
eye. From psychology, the cartographer can at least begin to understand
the problems involved in perceptual and conceptual implications of map
symbols and map communication in general.
The designing or planning of a map involves several considerations,
such as scale, map projections, purpose of the map, generalization, sym-
bolization, and the drafting, reproduction and printing procedures. For
tne purpose of this discussion, three main topics are concerned along
with their inherent problems. Generalization, map standardization and
color science are the three main topics.
Generalization and Symbols
A map is a representation of the earth's surface or some portion
or phenomena on the earth. Since the map is also a much reduced repre-
12
sentation of the earth, it cannot represent everything that is on the
earth surface. A map is not a photograph, which can picture everything
to which the film is sensitive.
Generalization is the aspect of map making that the cartographer
uses to choose what will be represented on the map. In cartography gen-
eralization means simplification and elimination of unessential detail on
a map, but it also means evaluation, selection, and emphasis. The pro-
cess of generalization is the single most important part of cartographic
designing. 0. M. Miller and Robert Voskuil contend that a conservative
cartographer leaves everything in a map (meaning map data). The bold
cartographer generalizes more and leaves many things out. Neither ex-
treme is good; a compromise is needed.
19
Alfred Hettner wrote:
Cartographic generalization is altogether something
cuite different to what a philosopher means by generaliza-
tion. Generalization of a map is first of all a question
of restriction and selection of the source material. This
is achieved partly by simplification of the objects on the
20
maps, partly by omitting small or less interesting objects. 
Max von Eckert and many other map makers reiterate that belief, claiming
that generalization seeks to use good judgment in selection and reten-
tion of elements essential to a map.
21
In Figures 3, 4, and 5 are common examples of the technique of gen-
eralization.
As mentioned in the introduction, the ultimate purpose of the map
must always be in the cartographer's mind while planning. Concerning
the purpose of road maps, " the main requirement of a road map is
13
Figure 3. Generalization of one area by two different map makers.
(A) Road pattern shown on the official highway map of Illinois.
(B) Road pattern shown on Standard Oil Company map of Illinois.
SOURCE: R. Chorley and P. Haggett, Models in Geography (London:
Methuen & Co., LTD., 1967), p. 678.
Figure 4. Influence of the map maker: more detail of the road
pattern is given in the territory belonging to the authority producing
the map.
(A) Road pattern shown on map of Alberta.
(B) Road pattern shown on map of British Columbia.
SOURCE: R. Chorley and P. Haggett, Models in Geography (London:


















16.20 The routes between London, Charing Cross, and
Hounslow, Nliddlesez ; a Mstance of about to males. From:
(a) The Times Atlas.
(b) Bowles' Post-chaise Cornparuon (171).
(r) London Transport maps of bus and trolleybus routes (1646).
(.1) London Transport map of the underground railway system (tgab),
Figure 5. Generalization of one road by four different map makers.
SOURCE: R. Chorley and P. Haggett, Models in Geography (London:
Methuen & Co., LTD., 1967), p. 710.
that the shortest or quickest or best routes between pairs of places be
shown without error.“ 
22
"A map is not necessarily more accurate because
all the available data are used."
23
On small scale road maps that show
only important places, many minor roads and places may be omitted without
impairing the accuracy of what is shown.
24
Too much data presented on a
map causes a crowded appearance. Thomas Peucker states that the human
eye receives three million hits per second, but only sixteen bits per
second can he consciously present in the human train.
25
areas:
Arthur Robinson and Randall Sale divided generalization into four
one, to simplify the data; two, to symbolize the data; three, to
classify the data by numhering, grouping, and scaling; and four, to infer
or use induction about the data. They then concluded that there were
four control factors limiting generalization: purpose of map; scale of
15
map; the graphic limits; and the quality of data or the accuracy in-
volved.
26
Anything on a map, in fact the map itself, is a symbol; and a sym-
bol is the basic form of cartographic generalization.
27
The cartographer
must encode his map data into symbols. There are three steps in the
method of classifying symbols; these are the nominal, ordinal, and inter-
val. The nominal names the class of symbols, such as roads, towns, land-
forms, and so on. The ordinal classifies as to rank, for example, large,
medium, small. The interval classifies as to numerical or quantity lim-
its.
28
"One of the major duties of the cartographer, then, is to under-
stand the relations among symbols, their relative suitability for the pur-
pose for which the map is being constructed."
29
Using too many symbol
classifications is very confusing and detracts from the usefulness of
the map.
Use of symbols in cartography has been developed over centuries.
Many symbols are traditional and by convention have become standardized.
The Eros and cons of map conventions, particularly with color associa-
tions, are dealt with below. The late Erwin Raisz, who received wide
acclaim for his work in cartography, wrote, "A good symbol is one which
can he recognized without a legend. 
"30
A symbol should indicate charac-
ter and location. There are three basic types of symbols: points, lines,
and area. Symbols can vary in primarily three manners: size, shape, and
color. On road maps the line symbol is, naturally, the prime concern of
the cartographer.
The basic aim of good cartographic design and generalization is to
provide clarity and legibility. Map symbols have to be clear and legible
16
or visible, and not hazy or crowded. Clarity and legibility are helped
immensely if intellectual aspects of the map are not open to doubt. In-
tellectual aspects refers to the meanings and connotations implied by sym-
bols. Thus, lines on road maps must be clear, sharp, uniform, and under-
standable.
31
Color contrast of line symbols is the key to their visibility,
which is discussed in a later section. Size of line symbols is another
important element in legibility. If a symbol is too small or, as in the
case with lines, too thin, it cannot be seen clearly enough to be inter-
preted. Table 1 shows the effective viewing distances of symbols with
different size widths.
TABLE 1




18 in. .01 in.
5 ft. .03 in.
10 ft. .07 in.
20 ft. .14 in.
40 ft. .28 in.
SOURCE: A. H. Robinson and R. Sale, Elements of Cartography (New
York: John Wiley & Sons, Inc., 1969), p. 252.
In addition to color contrast, size contrast, size contrast is
another important aspect of symbols. Even though a line symbol is large
enough to see on a map, it does not necessarily folloi that the map has
clarity and legibility. Size contrast, an important cartographic element,
is needed. A symbol's visibility depends on the contrast with the sur-
17
rounding map area. The right line contrast combination is found by
"trial and error." Uniformity of line sizes is a cause of monotony to
the reader, so size contrast is a necessary distinction.
32
Symbols for roads on road maps could be classified as to import-
ance. Since contrast of size is a direct method to communicate import-
ance, large symbols should be used to represent important roads and small
symbols for less important roads.
33
Accuracy is normally the primary concern of cartography; however,
when maps are widely used by people of varying academic background, pre-
sentation is primary.
34 T
he inexpert map reader can easily interpret
map data unconsciously in a different manner than that intended by the
cartographer, because inexperienced map readers are unaware of many sym-
bols, and of the fact that any one symbol could give countless mental im-
pressions.
35
Robinson believes that the principles of cartographic design have
to be based on objective visual tests, experience, logic, and on finding
the physiological and psychological effects of symbols and colors. But
he admits that there is very little data of objective nature that will
answer the subjective questions of the visual stimuli--mental response
36
relationship. However, it is maintained by many that the cartographer
should know the best possible methods for visual or graphic presenta-
. 37
tion.
The Standardardization of Road Map Symbols
The call for standardization of map symbols in cartography is not
18
a recent cry in the discipline. In 1881, at the Geological Congress of
Bologna, Italy, it was decided to standardize colors used in denoting the
various rock types on geologic maps.
38
Standardization of map symbols in
large scale, operational type maps such as topographic, hydrographic,
aeronautical, and geologic maps is common, and in many cases it is order-
ed by government law. However, in small scale maps, thematic or special
purpose ones such as road maps, standardization becomes a problem in many
respects.
The artistic half of cartography comes more into focus in dealing
with small scale thematic maps. Cartographers are too much an independ-
ent-minded breed, always looking for fresh ideas, new methods of research
and graphic presentation, and new cartographic techniques to be standard-
ized for very long.
39
It was previously mentioned that standardization
is built on map traditions and conventions. Some more common map tradi-
tions are the map representation of water with the color blue, and the
representation of vegetation with green; these conventions will be dis-
cussed in more detail later.
Muerhrcke speaks for most cartographers when he says symbol stand-
ardization and map conventions have discouraged and inhibited novel map
expression and experimentation with alternative symbolisms.
40
While
standards and conventions can be inhibitive of new approaches and methods
in map making, total disregard of these conventions and traditions can
result in unpleasant and "funny" looking maps. Though cartographers feel
map standardization in thematic maps is a "dirty" word and ties one arm
behind their back, limiting their creative efforts, they also feel some




State highway departments more and more are adopting may symbol
standardization. Gwen Schultz writes that heterogeneous use of symbols
for highways on road maps is an annoyance, an inconvenience, and danger-
ous to typical motorists, who do not have the time nor inclination to
study the fine points of a legend.
42
Schultz explains that one heavy
red line may signify a U. S. highway, a divided highway, or a highway
with access control. She further argues that many road maps make no dis-
tinction between a highway with partial or fully controlled access, a
critical distinction.
In 1961, the American Association of State Highway Officials,
(AASHO), a nongovernmental organization recognizing a growing need for
standardization of symbols on road maps, held a conference in Louisville,
Kentucky to deal with the problem.
43
In 1962 the results of the confer-
ence were published, entitled the Report on Uniform Map Symbols. Imme-
diately several states adopted the standards proposed. The report cover-
ed various topics in road map symbols, but primarily highway symbols and
route markers. The report recommended twenty-one different types of high-
way symbols for use (Table 2). The author, purely on the grounds of car-
tographic design techniques mentioned in the
likes AASHO's highway symbols shown in Table
approval will be brought out later.
review of literature, dis-
2. The reasons for the dis-
The AASHO map committee standardized everything with respect to
road band design, size or width, colors, and shape. A major problem
that AASHO encountered was the classification and definition of the vari-

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































roads; it seemed each state had a different definition.
44
The definition
of highway types was the subject of another AASHO report in 1968; these
will be discussed in more detail later.
AASHO admits that standardization of highway maps will be a long
term project and may not suit certain states because of the region it-
self, whether it is urban or rural, and the physical landscape.
45
Many
states and oil companies hire one of the "big three" commercial carto-
graphic companies, Rand McNally of Chicago, H. M. Gousha of California,
and General Drafting of New Jersey, who supply hundreds of millions of
road maps annually. These companies for one reason or another, chiefly
free enterprise and competition, choose either to ignore totally or to
adopt only part of AASHO's symbols.
46
The big commercial companies want
freedom to use their own system of symbols but They say possibly in the
future some standardization could come about.
Two Hungarian cartographers, Tibor Dudar and Sandor Rado, are
strong advocates of standardization of symbols in international trans-
portation maps. They claim international standardization is needed be-
cause of the many language differences. Dundar and Rado believe that an
international standardization of transportation symbols is difficult but
possible and that size, shape, and color could be handled. They believe




country in the same manner. Their proposed system is in
Dudar and Rado explain that thousands of transportation maps are
produced annually with a myraid of different symbols. The symbols for
roads contradict themselves on other maps, that is, the same symbol on
22
two different maps may mean two different types of roads, or on two dif-



























SOURCE: T. Dudar and S. Rado, International Yearbook of Cartog-
raphy, (Gutersloh, Germany: Rand McNally & Company, 1971), part of
Table 1.
*Table retouched by author.
Contradictions such as the above are commonplace in today's
American road maps. A driver could travel a highway from Chicago to
:!iami and find that the maps he used Identified the same road several
_lifferent ways. Many contradictions will be illustrated in Chapter Four.
Thus, it would seem that some standardization of symbols on road maps
would be welcome, provided the symbols are properly designed to balance
with the rest of the map.
Use of Color in Cartographic Design
The three major elements in cartographic design that every map in-
23
cludes are color, lettering, and structure. Color is the most compli-
cated and least understood of the major elements in cartographic design.
Color is the most difficult to evaluate because it evokes important and
different emotional and intellectual responses.
49
A colored map usually
arouses immediate like or dislike from the reader for instinctive reasons.
The colors used represent either something gay, loyful, and interesting
or something ugly, or sombre and boring.
50
On a map or any painting, adjacent colors greatly affect one another
to the viewer's eye through the phenomenon of simultaneous contrast. This
phenomenon is seen in a map legend where, for example, the color red ap-
pears less brilliant when adjacent to the color gray than perhaps when
it is adjacent to the color black. The simultaneous contrast effect can
be diminished by separating different colors with a boundary line of white
or black.
Colors are forces, radiant energies that affect us posi-
tively or negatively, whether we are aware of it or not 
The effects of colors should he experienced and understood not
only visually, but also psychologically and symbolically.51
Psychologically color is a sensory or perceptual reac-
tion, received by way of the eye, to the physical stimuli oc-
casioned by various aspects of the small, visible portion of
the electromagnetic soectrum.52
Designing maps with color may be a problem, because it is extremely
difficult to separate the rational and emotional reactions to the color
use. The addition of color may also make the map very confusing and a
problem for users to understand. However, the use of color is still de-
sired because if used properly color can help in the clear communication
of the map information.
24
Color associations of map symbols are both a major obstacle and an
advantage to designing that relates directly to the psychological re-
sponses derived from color usage. Color associations are an obstacle be-
cause they inhibit attempts at new color designs. But color associations
also can he used to an advantage, as psychologists have shown in color
association tests to study the psychological effects of color.
Many color associations have become traditional map conventions and
some have been standardized. Robinson points out that the rationale be-
hind many of the conventions for usage of color for map symbols can be
absurd and illogical. Most people believe the color brown is best suited
to represent terrain with contour lines because soil is brown. Every
geographer knows that soil can be colored not only brown but that it
also black, red, yellow, gray, and so on, depending on the type of soil.
The same can be said of the association of green representing vegetation;
all plants are not green. Probably the most strongly entrenched color
association is that blue is always used for water bodies. Water is a
completely clear substance, but it may reflect a blue sky, or it may ap-
pear green or dirty because of suspended sediment in the water. Common
sense tells the cartographer, though, that brown probably is a good repre-
sentative color for terrain and green for vegetation, and blue for water,
but not because soil is brown, or vegetation is green, or water is nue.
53
Color association and conventions may be a hindrance to innovative
ideas on design, but as mentioned earlier they cannot be ignored. "The
users of maps have become used to certain conventions in symbolism, and
too radical departures from these may be needlessly confusing."
54
It
would take a lifetime to reeducate a population to change ideas of color
25
association for map symbols.
55
Since childhood, and in most cultures, color associations are con-
sciously and unconsciously implanted in the mind. People have an idea of
a "right way and a wrong way of doing things."
56
Individuals as well as
cultures have preferences for hues or colors. In western culture, blue
is the most pleasing color, red is next, yellow is thought of as the
least pleasing. In oriental cultures, yellow very well might be the most
pleasing color.57 These preferences are just value judgments; there is
no substantial data to prove these assertions.
Color conventions and associations are almost numberless, and al-
most impossible to explain, being rooted in emotional and cultural ex-
periences. Some typical colloquial phrases to express emotional feelings
are associated with colors, for example, "in the pink, seeing red, feel-
ing blue, brown study, blue Monday, red letter day, and black Friday,"
and so on.
58
There are also associations of warm and cold colors. Red, yellow,
and orange are warm colors; blue and green are cold colors. The warm
colors are often used by cartographers to denote heat, sunlight, aridity;
cool colors are used to denote ice cover, snow, night, and precipitation.
Thus, cartography probably can never be purely technical in design; art
and psychology will seemingly always be involved.
The map designer must remember that the function of color in maps
is not for art's sake, not to paint a pleasing map, but to add clarity.
The cartographer must properly select colors which will complement each
other; and colors which the map user can easily associate with and in-
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terpret.
A problem in helping the cartographer make the right color choice
has been to find a method to quantify color description or terminology,
as the physicists do with dominant wave lengths and purity and brightness
tests.
59
In the United States, Albert Munsell's color notation system is
probably the most widely used in color designing in industry, business,
art, and cartography.
Color has three dimensions: hue, value, and chroma.
60
"Hue is the
quality by which we distinguish one color fro.n another "61 The dif-
ference in hue is determined by the length of light waves striking the
retina; in other words, the hue is the color. "Value is the quality by
which we distinguish a light color from a dark one."
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The value is the
contrast of one color to another. The chroma is the relative intensity
or purity of a color.
63
There are two classes of colors, achromatic and chromatic. The
achromatic colors are white, gray, and black. The chromatic colors are
all the colors of the spectrum: red, orange, yellow, green, blue, indigo,
and violet.
64
Technically, achromatic colors are not true colors or hues,
but are considered so from the artist's viewpoint. White is the presence
of total light, black is the total absence of light. Cray tones are
gradations of lightness and darkness of black and white. The chromatic
colors are the hues and when all are combined, the result is white
light.
65
In color cartography the most important aspect of designing is bal-
ancing the interplay of light and dark.
66
"The eye and the mind achieve
distinct perception through compi..rison and contrast."
67
Colors that re-
sult in the most contrast are the most visible colors.
68
Therefore, color
value or contrast is more important than the hue or chroma. The method
of measuring a color's contrast value is to compare the color to a scale
of gray tones graded from white to black in brightness and darkness.
69
The results of the comparison demonstrate that the hues are ranked
according to darkness and lightness. Darkest to lightest colors respec-
tively are violet, blue, green, red, orange, and yellow.
70
This is the
ranking for the pure hues. It is possible for a dark orange shade to be
darker than a light blue tint. Since white and black can be considered
colors for the purpose of artwork, white is the lightest color and black
is the darkest color. White and black are therefore the strongest and
most extreme in contrast value.
71
Robinson devised a value rating system to give the cartographer at
least some solid grounds to technically measure color values. A 100%
value rating is given white, while black has the lowest rating at 0%;
all other colors fall between white and black. No hue can match the bril-
liance of pure white and no hue can match the darkness of black.
72
A
black and white contrast value is 100%, while a yellow and white contrast
value is only 10 to 15%. However, these measurements or color rating sys-
tems do not take into account all the effects of color, and no single
technique should be used for a color design choice.
Essential in the designing for color contrasts is the figure-ground
relationship, the relationship of the map symbol or lettering to the base
map or ground. Several experiments have been conducted to find various
effects of color print on different colored backgrounds, which influences
28
legibility.73 The results of these early tests for visibility compare
well with the more modern gray tone scales and contrast value ratings.
Table 4 is an example of one of these tests supporting the idea that high
contrast colors are also high in legibility and visibility.
TABLE L4
RESULTS OF TEST FOR LEGIBILITY OF PRINT
THE EFIFFCT OF V4III4TION3 IN COLOR COSIIIIN4T7ON5 ON THR LF.C1111,1.1TY OF
PRINT
1-.1e mean 'core iv the average eiatance in centimeter.' from the ev e at
which the Nord, %ere read
COLO!'
CoMbinarlOn Black on white
Color of ink Legihility a
and paper rank Mean ‘iir %lean (7,1, nor el. 9
Blue on v." bite 1 162 4 .22 I 50 6 .20 -111 3.97
Black on yellvw S .27 155 7 .25 -1..15 2.96
Green on white 3 152 5 .24 177.1 22 - 54 1 riv
lilack on V1 he 4 InA h• .22 16.).&• 22 6.0 0 i61
Green on red 5 164 .1 .21. 169.7 .22 -4- 5 7 0.57
Red on yellow 6 340.6 .19 150.2 .1% -4 9.6 3 1.6
Red on white 7 1.0 1 24 179 9 23 -&- si 642
()range on Hack 1527 .19 172.7 I 7I9
Black on purple 0 09 7 14 161.1 .22 4 23 52
'range ..n white lo 91 5 .12 175.2 IS +56 4
Red on ,rreen Ii 7v 3 14 170 4 23 92 I FF
•Thi• en, an f..r 1146, on ht e i an aN erage of mean• for th, ten
vuhgroaps.
SOURCE: K. Preston, H. P. Schwankl, and M. A. Tinker, Journal of
General Psychology 6, (April 1932), p. 460, Table 1.
In the Freston, Schwankl, and Tinker experiment, blue print on a
white background proved to be the most legible, (Table 4). Although blue
on white and the two other combinations scoring higher than black on
white are high in contrast value, they are not as high in contrast as
black and white. The researchers could not fully explain their results
as to that effect, but did conclude high contrast colors are also high
in legibility.
74
It is possible that results showing other color com-
binations higher in contrast than black and white may be due to problems
in the methodology of the experiment.
The astute cartographer aware of design techniques in color use
tries to abide by certain aesthetic guidelines as well as the technical
ones. Some of these guidelines are noted here. "The excessive use of
color is generally more confusing than helpful u75
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Many cartographers
add more striking colors to maps because they think it will be desirable,
but it is rarely good for interpretation. Dark colors such as blue or
violet should be as pale as possible to enhance lettering legibility.
All map data that have a common relation should have a single hue. The
data then can be classified or ranked by different shades and tints of
that hue.76 Complementary colors should be used together as much as pos-
sible. Some complementary colors are red and green, orange and blue, yel-
low and violet, black and white.
77
Eye fatigue can result from not using
complementary colors. However, if colors are not complementary, eye
strain can be eliminated by separating the colors with black or white.
The color black is never a poor choice for effect when used with
bright colors. Gray can also be used in association with almost any
color. White as a color can have a strong visual impact and can also be
used successfully in most color combinations.
78
Colors low in contrast
value such as red on orange or red on green should not he used together
when legibility is essential. The contradictions of some color design
guidelines have to be considered in view of the functions they are to
perform and the purpose of the map.
Thus, the use of color is most interesting in cartography, but dif-
ficult and frustrating to use well. There are many psychological and
technical variables that should be considered, but many aspects about
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these variables are not completely known. Despite the problems and costs,
color has advantages and will be used more and more in the future. Car-
tographers must strive to make better use of color in designing maps.
So, in this chapter, it has been shown that the purpose of the map
is always of great importance. The cartographer, while generalizing the
map data, must carefully select and classify map symbols to represent in-
formation best and give the map clarity and legibility. The standardiza-
tion of road maps and other transportation maps is becoming increasingly
necessary to aid the map user. However, standardization should he limited
to special purpose maps that provide a service to many people. The stand-
ardized parts of the map must he well designed and carefully thought out,
so that all geographic areas can be suitably mapped. The use of color in
maps is not solely to make them more pleasing, but to make them more un-
derstandable as well. Good color design is difficult to achieve because
of the problems of psychological or emotional responses to color and color
associations. A key to having clear and legible maps is color contrast
or value; the higher the contrast the better the legibility or visibility.
For better designed maps in the future, much scientific research is need-
ed in the psychological elements of cartography.
CHAPTER III
THE METHODOLOGY
This thesis is a discussion of cartographic design and a critique
of present designs in road maps. The procedure used for the actual com-
parison and criticism of the official state road maps was rather basic.
In order to explain and illustrate the methods of cartographic design,
some of the more glaring examples of the disregard for the correct design
methods were selected for discussion from the road maps. The discussion
focuses on the design of the road symbols alone; other aspects of road
maps and cartography in general are discussed only when they directly re-
late to the road symbols.
The review of the literature sought out the ideas of various cartog-
raphers and professionals in other related disciplines concerning map de-
sign, particularly in road maps. As stated earlier, map design litera-
ture is scarce, and finding it proved to be the most difficult task in-
volved in the research. The base of the research dealt with forty-nine
official state highway maps, and one oil company road map for the state
of New York. New York is presently the only state in the country that
does not publish its own road map. For the sake of ease in handling sta-
tistics for fifty rather than forty-nine maps, New York's oil company
road map was used in the research.
The substantial part of the thesis involved the discussion and com-
parison of road map designs. In order to support various statements,
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simple statistics were heavily relied upon, along with the supportive
literature. Much of the statistics used in the study were complied by
the author. Also, many of the criteria used for choosing parameters in
the statistics are based on value judgments. In cartographic design
though, value judgments and opinions on color choices and so on must be
relied upon, because the artistic qualities involved in designing are
based on the cartographer's judgment and imagination.
Supplementary to the supporting literature, correspondence was car-
ried on with the map divisions of several state highway departments and
also with a few large commercial map companies. While the letters cannot
be considered sound scientific support in themselves, they do serve well
as a supplementary source material.
Field research consisted solely of photography of various road
types and road phenomena. The photographs are used to show "ground
truth," so to speak, as data not only to illustrate what road maps por-
tray, but also to show how the roads and roadbands do not always coincide.
Finally, a survey or cuestionnaire was used to canvas the typical
road map user on various relevant aspects of road map usage and design.
The basis for the questions on the survey is found in the current map de-
sign literature. People canvassed constitute a general cross-section of
American road map users; teachers, students, housewives, truck drivers,
businessmen, and laborers. The survey was conducted partly in Delaware
and partly at Western Kentucky University.
Two possible disappointments with the questionnaire were that it
could have contained more questions and more people could have been
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tested. Several more questions could have been added; however, the sur-
vey would have become too long and would have been an inconvenience to
the people who cooperated. Only a few key questions were actually needed
to demonstrate general ideas about map design. Although only forty re-
sponses to the survey were taken, major trends sought were developed
enough to draw certain conclusions. Most of the statistical data and re-
search could be considered generalized, but the basic purpose of the thes-
is can be served in this manner.
While fifty state highway maps are used, the field research and
discussion of most topics of map design by necessity are centered around
the author's home area, northern Delaware. To conclude the discussion on
road map design, alternative road symbol designs are offered for use. The
criteria for the alternative designs comes from the literature on design.
Procedure of the Research
The fifty state road maps were acquired by a direct request to each
of the state highway departments. Two copies each were supplied free of
charge. It was then necessary to become familiar with the maps. Notes
were taken on each of the fifty maps pertaining to such information as
official title of the map, the producer or cartographer of the map, date
of publication, the map scale, and the physical dimensions of the maps
(Appendix). Ceneral notes were then taken on how the highways were clas-
sified and the types of symbols used to represent the highways. The over-
all appearance of the map was also noted, whether the presentation of the
map data was clear, neat, and colorful, or overcrowded and confusing.
The general use of space on the rest of the map outside the borders was
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observed, particularly, on the reverse side of the map, which usually had
much tourist information. Some of the statistics in the study were drawn
directly from these initial notes on the maps.
It was then necessary to find out why the different highway depart-
ments chose the road symbols that they used. Letters were sent to the
states that seemed to have used different approaches to the design of
road symbols. These included Arizona, Delaware, Indiana, Kentucky, West
Virginia as well as the commercial map companies, General Drafting, H. M.
Gousha Company, and Rand McNally. Only Arizona and the H. M. Gousha
Company gave adequate responses to the questions in the letter.
Many states replied to the above letter by stating they had adopted
the AASHO Uniform Map Symbol recommendations. A letter was sent to AASHO
asking about their methods and reasons for choosing their road symbol
recommendations. The response from AASHO was a copy of the Report of 
Uniform Map Symbols, which did not give a satisfactory answer to the
question.
A review of the available literature on cartographic design on map
symbols, particularly line symbols, was carried out at the University of
Delaware library in order to find the proper design techniques. Informa-
tion was sought primarily concerning map symbol legibility and how that
element relates to color print and size contrast. The review of the
literature pointed out the many problems involved with inborn mental im-
plications derived from map symbols. Evidence of the problems was found
from works by Munsell, Ostwald, and Itten, among others, concerning color
contrast, that is, which color combinations have the most contrast in
color. Tests for legibility of different colored print on different
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colored background paper were also found to be useful.
In the analysis of the fifty maps, tables were prepared listing the
states that used various types of designs. The statistics from the tables
along with the cartographic literature provide the basis for the criti-
cism and conclusions brought out about the state road maps in general and
the road symbols in particular. In the preparation of each table, each
of the fifty maps was carefully considered.
More specific explanations for use of the statistical tables can be
found in the text directly concerned. Further expansion on criteria for
selecting my own road symbol recommendations is inappropriate here, since
the reasoning is deferred to Chapter Five.
CHAPTER IV
THE DESIGN OF OFFICIAL STATE HIGHWAY MAPS
Some Road Map and Highway Definitions
In all fifty road maps examined, fault could be found in one aspect
or another in the cartographic design, but also many good points were
noted in the designs. This chapter of the thesis will discuss design
characteristics involving only the road band and elements relating to it.
Before turning to the main discussion, a few terms need to be de-
fined (Table 5). Prior to the adoption of the following definitions of
highway types, any discussion of highway types tended to be extremely
confusing. All of the definitions were adopted by AASHO in 1949 and have
subsequently undergone slight revision. In all, AASHO defines nineteen
different types of highways, streets, and roads. Table 5 lists the ones
of major consequence. AASHO does not, however, adequately define some
other minor road types. These less clearly defined terms are unimproved
and improved roads, dirt roads, all weather roads, and dustless roads.
Establishing precise definitions is left to the individual states, so
some confusion has developed over their general classification for map
symbols.
In one particular area of the design of road band representation,
AASHO was very helpful to the cartographer. AASHO suggested that road




LIST OF AASHO HIGHWAY DEFINITIONS
Highway, Street, or Road - A general term denoting a public way for pur-
poses of vehicular travel, including the entire area within the right-of-
way.
Expressway - A divided arterial highway for through traffic with full or
partial control of access and generally with grade separations at major
intersections.
Freeway - An expressway with full control of access.
Parkway - An arterial highway for noncommercial traffic, with full or
partial control of access, and usually located within a park or a ribbon
of parklike developments.
Toll Road - A highway or tunnel open to traffic only upon payment of a
direct toll or fee.
Divided Highway - A highway with separated roadways for traffic in oppo-
site directions.
Major Highway - An arterial highway with intersections at grade and direct
access to abutting property, and on which geometric design and traffic
control measures are used to expedite the safe movement of through traf-
fic.
Through Highway - Every highway or portion thereof on which vehicular
traffic is given preferential right-of-way, and at the entrances to
which vehicular traffic from intersecting highways is required by law to
yield right-of-way to vehicles on such through highway in obedience to
either a stop sign or a yield sign, when such signs are erected.
Control of Access - The condition where the right of owners or occupants
of abutting land or other persons to access, light, air, or view in con-
nection with a highway is fully or partially controlled by public author-
ity.
Full control of access means that the authority to control access is exer-
cised to give preference to through traffic by providing access connec-
tions with selected pulic roads only by prohibiting crossings at grade
or direct private driveway connections.
Partial control of access means that the authority to control access is
exercised to give preference to through traffic to a degree that, in ad-
dition to access connections with selected public roads, there may be
some crossings at grade and some private driveway connections.
SOURCE: AASHO Highway Definitions, (Washington, D. C.: American
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Association of State Highway Officials, 1968), pp. 6, 7, 15.
1. The symbol must permit the map user to follow a selected
functional route with ease and continuity.
2. The symbol must permit the road user to learn the surface
type of the route he is considering.
3. The symbol must indicate to the map user the quality of
service he can expect on the route (i.e., is the route of
2-lane or multi-lane design; is it divided or undivided;
is access partially or completely?).79
With these guidlines the map maker is able to design road bands that are
much better for the user, because the symbols have a definite purpose.
Mentioned earlier, line symbols can vary in color, width, and shape
or design; in this manner various types of roads can be classified as to
importance. One of the criteria for proper design of a set of road banci
symbols for a state depends on the number of different types of roads to
be classified. From state to state cultural and physical conditions will
vary, and either more or less rankings of road types are needed. Some
highly populated states have many interstate highways and expressways and
there is little need to map small county roads in such congested and high-
ly populated areas. Other states by their nature are less populated and
have far fewer expressways, consequently, small county roads take on an
added importance and are mapped. Table 6 shows the number of road cate-
gories listed for each state, that is multilane, two lane, expressway,
and so on. The number of road categories ranges from two to ten, with
seven the average number.
Because of Alaska's great size, unsettled nature, and lack of
roads, the Rand McNally Company used just two categories of roads in
their design, the paved roads and gravel roads. With few towns in
39
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California 7 New Jersey 7
Colorado 8 New Mexico 7
Connecticut 8 New York 9
Delaware 8 North Carolina 6
Florida 8 North Dakota 6
Georgia 5 Ohio 7
Hawaii E Oklahoma 5
Idaho 5 Oregon 8
Illinois 10 Pennsylvania 8
Indiana 6 Rhode Island 7
Iowa 9 South Carolina 6
Kansas 8 South Dakota 7
Kentucky 7 Tennessee 8
Louisiana 7 Texas 5
Maine 7 Utah 8
Maryland 6 Vermont 9
Massachusetts 10 Virginia 8
Michigan 6 Washington 4
Minnesota 8 West Virginia 9
Mississippi 7 Wisconsin 8
Missouri 8 Wyoming 7
The average number of different road types per state iE 7.1.
SOURCE: Compiled by author.
Alaska, and just one road connecting these towns, there is no urgent need
to indicate whether it is multilane or two lane, because one has no
choice of routes. The only categorization needed is to show the type of
road surface, (whether the road is paved or unpaved) (Figure 6).
Massachusetts is an exact opposite of Alaska, being small and



























Figure 6. Map showing part of south-central Alaska, note scarcity
of roads.
SCOURCE: Alaska Highway Map, (Chicago: Rand McNally & Cc., 1972).
ranked in Massachusetts than in Alaska. In the review of literature it
was pointed out that in designing symbols, too many categories of one type
of data can be confusing and incomprehensible to the map user. The de-
signer of the Massachusetts state road map may well have made this mis-
take. He used ten classes of road types, ranging from the interstate
down to the all weather road. There seems to be needless duplication of
road symbols and splitting up of the categories of road types, a problem
discussed in more detail later. Massachusetts has a dense network of
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principal through highways. It seems illogical that minor roads, dust-
less, and all weather roads are divided into three types, when one symbol
would seem to be sufficient. Using one symbol for all types of minor
roads in Massachusetts would greatly reduce confusion in identifying all
the other road types. Figure 7 is a map that shows some of the conges-
tion and confusion of road symbols south of Boston. The average driver
touring Massachusetts for the first time would require much time to de-
cipher this maze of a map.
Figure 7. The highly congested area of south of Boston.
SOURCE: Official Transportation Map of Massachusetts, (Massachu-
setts: Department ofTuLlic Works, l73).
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Highway Symbols
The number of classes of road types directly relates to the number
cf symbols used in each state. In only one state, Alaska, does the num-
ber of road categories equal the total number of highway symbols used.
In all other states there are more symbols than types of roads. Table 7
shows the total number of different highway symbols used in each state.
TABLE 7



















Arkansas 17 New Hampshire 12
California 9 New Jersey 13
Colorado 14 New Mexico 10
Connecticut 9 New York- 9
Delaware 14 North Carolina 13
Florida 10 North Dakota 10
Georgia 6 Ohio 11
Hawaii 7 Oklahoma 6
Idaho 15 Oregon 15
Illinois 17 Pennsylvania 19
Indiana 11 Rhode Island 9
Iowa 13 South Carolina 13
Kansas 14 South Dakota 9
Kentucky 11 Tennessee 24
Louisiana 17 Texas 6
Maine 12 Utah 13
Maryland 9 Vermont 16
Massachusetts 13 Virginia 14
Michigan 7 Washington 5
Minnesota 10 West Virginia 17
Mississippi 10 Wisconsin il
Missouri 12 Wyoming 8
The average number of road symbols per state is 11.6.
SOURCE: Compiled by author.
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On the average, about twelve different symbols are used to repre-
sent the average of seven road types. The number of symbols used by the
various states ranges from a low of two in Alaska to a high of twenty-four
in Tennessee. Table 7 shows that the generally large number of symbols
indicates the total breakdown in identification of road types. Nearly
one-third of the states have fourteen or more different road symbols,
which almost certainly is confusing to map users.
AASHO recognizes twenty-one classes of roads, but does not recom-
mend that all be used on one map, rather that the symbols used be chosen
from their recommended designs. While Tennessee uses twenty-four differ-
ent road symbols, two-thirds of the symbols must be considered simply ex-
cessive duplication of symbols for roads under construction and proposed
roads. Figure 8, the legend of the Pennsylvania road map, indicates
nineteen different symbols and should be considered the most cumbersome
and confusing symbol design of all fifty states.
The proliferation of highway symbols has been phenomenal. There
are countless ways in which a road can be symbolized, but as already
stated, some standardization in transportation symbols is more a benefit
to cartography than a hindrance. A simple classification of road types
into two lane and multilane (divided and undivided), then ranked further
as to governing authority, this is interstate, U. S. route, state route,
and county route shows that there are roughly eleven types of roads.
Table 6 demonstrates the excessive use of map symbols for the particular
road types.
The figures in Table 8 are approximate. A total of approximately














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NUMBER OF DIFFERENT ROAD SYMBOLS PER ROAD TYPE
Road Road Road Road
Type Symbols Type Symbols
Interstate  15 Toll road of any type  5
U. S. Highways, Multi- State routes multi-
lane (divided or un- lane (divided or not)  12
divided)  13
Two lane  3 Two lane  18
County or other second- Unimproved or dirt
ary roads, Multilane road  14
(divided or not)  4
Two lane  22+ Improved, graded, all
weather, etc  15
Under construction and pro-
posed roads of any type  26
The total number of different road symbols on all fifty road maps is 86.
All figures in this table are approximates.
SOURCE: Compiled by author.
maps. If fine distinctions had been made as to shades and line widths of
road symbols, the total would have been higher. Scenic routes were not
included in the count because they are not ordinarily main routes of
travel.
The number of different symbols for a type of road can be excessive.
Anyone having travelled interstate highways, knowing their uniform design
and construction throughout the country, must wonder why fifteen differ-
ent symbols are needed to represent them. The most fruitless and exces-
sive number of symbols are for minor roads and roads under construction,
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Why is it necessary to have twenty-six different ways to show a road
under construction? A single dashed line with a highway route marker is
sufficient to identify the type of road being built. The printing of
proposed or planned highways on a road map would also seem to be point-
less, since it usually takes years to construct the road; the symbols
merely contribute to congestion on the map.
A minor problem exists with respect to the cartographic categoriza-
tion of multilane divided and undivided highways. AASHO's definitions
are not clear enough of this subject. The problem concerns the width of
the median that separates the roadways of a divided highway. The grassy
median pictured in Figure 9 of Governor Printz Boulevard in northern
Delaware is demonstrably wide enough for the cartographer to recognize
the highway as divided. However, in Figure 10, because the asphalt
median is just two feet wide, the cartographer may be guessing as to
whether or not the road is divided. In fact, is there that much differ-
ence between the thin asphalt median and the common yellow painted median
strip in Figure 11?
Color in Road Symbol Design
The major criticism yielded by the examination of road maps is in
the area of road symbol color design. In the literature, it is frequent-
ly stated that proper use of color in cartography is the most difficult
technique involved in designing. In the use of color in road symbol de-
signing, however, there should be no excuses for a poor design. If the
test theories of visibility and color contrast are followed closely,
major problems are avoided.
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Figure 9. U. S. Highway Route 13, or governor Printz Boulevard of
northern Delaware, a divided highway.
Figure 10. Delaware State Route 261, or Foulk Road, a divided highway.
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Figure 11. U. S. Highway Route 13, the Business Route, or Phila-
delphia Pike, in northern Del ware, an undivided highway.
Many cartographers state that major roads such as principal through
highways, interstates, and U. S. routes, should be more prominent or vis-
ible on a road map than minor roads. The goal that every map maker wants
to achieve on his road map design is to show all roads necessary, but to
make the major roads more visible and important looking. Yet, this one
very essential goal is successfully achieved in only about 24% of the
fifty maps examined. Cn 7696 of the maps, both the colors black red
were used in the symbols to represent roads (Table 9).
In almost all the maps using black and red, red was used to signify
a road of some importance, while black was used primarily for minor roads.
A black symbol on white base paper has much more contrast value than a
red symbol on white paper. According to Robinson's contrast value rat-
ing, black and white contrast is 100%; while red's rating is around 50
49
TABLE 9
THE NUMBER OF STATES USING BOTH BLACK AND RED ROAD SYMBOLS
Alabama Kentucky New York
Arizona Louisiana North Carolina
Arkansas Maine North Dakota
California Maryland Oregon
Delaware Massachusetts Pennsylvania
Florida Michigan Rhode Island
Georgia Mississippi South Carolina
Hawaii Missouri South Dakota
Idaho Nebraska Tennessee
Illinois Nevada Texas
Indiana New Hampshire West Virginia
Iowa New Jersey Wyoming
Kansas New Mexico
There are thirty-eight states listed or 76% of the total of fifty.
SOURCE: Compiled by author.
to 60%, roughly half the contrast value. The higher contrast rating
means higher visibility. Therefore, in most cases many road maps show
minor roads in black making them twice as visible as the major roads in
red.
A most striking example of this improper design is seen in Figure
12, where the black symbols of Delaware State Routes 6, 9, and 42 are
highly visible and almost overshadow the appearance of U. S. highway
Route 13, tne largest and most important highway running down the Dela-
ware Peninsula. Furthermore, U. S. Route 13 is represented by two red
lines, not just one, and it is still not as visible as the single black
lines.
Another example of this misuse of color begins to show a trend; the




Figure 12. Part of Delaware Road Map where black lines represent-
ing state routes are twice as visible as the red lines representing U. S.
highways.
SOURCE: Delaware Highways Official Map, Dover, Delaware: Depart-
ment of Highways and Transportation, 1973).
areas (Figure 13). U. S. Route 1, a major road, extends from Maine to
Florida, yet in Georgia it is barely recognizable from all the minor
county roads around it. In urban areas, major routes are much more
identifiable on the map because there are so many of them, compared to
minor roads shown.
:t was mentioned earlier that the use of too many categories of in-
formation in symbols can create a problem for the interpreter. It is the
same with color; if too many colors are used to categorize map data, the
map user can become confused.
A "fine tooth comb" classification of data is not always necessary
on maps to impart the basic idea of the map. It is seen in Table 10
that most states used either three or four colors in road symbol designs.
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Figure 13. Part of the Georgia Map showing a rural area with black
lines representing minor roads and red lines representing major roads.
SOURCE: Official Highway Map, Atlanta, Georgia: Department of
Transportation, 1973).
More than 20% of the states used more than four colors. Certainly condi-
tions might warrant the use of additional colors in some cases. Put in
many states, more colors were probably used in an attempt to make the
map more colorful and interesting for advertisement and promotion reasons.
Too many colors can he needlessly confusing. This does not mean that the
colors red and black cannot be used together, or that red should not be
used for major roads. But a solid red line should not be used to repre-
sent a major road on a map where a solid black line of the same thickness
is used to represent a less important road. Very thin black borders or
an edging along the red could be used to emphasize the red lines. If a
red line were used to represent a major road, a light gray toned line
52
TABLE 10
THE NUMBER OF DIFFERENT COLORS AND SHADES USED FOR
ROAD SYMBOLS PER STATE
State Colors State Colors
Alabama 2 Montana 3
Alaska 3 Nebraska 3
Arizona 3 Nevada 3
Arkansas 3 New Hampshire 5
California 4 New Jersey 4
Colorado 4 New Mexico 2
Connecticut 5 New York 5
Delaware 6 North Carolina 4
Florida 5 North Dakota 3
Georgia 3 Ohio 5
Hawaii 2 Oklahoma 4
Idaho 4 Oregon 3
Illinois 4 Pennsylvania 5
Indiana 3 Rhode Island 2
Iowa 3 South Carolina 3
Kansas 4 South Dakota 2
Kentucky 3 Tennessee 3
Louisiana 4 Texas 4
Maine 4 Utah 5
Maryland 5 Vermont 5
Massachusetts 4 Virginia 5
Michigan 3 Washington 2
Minnesota 3 West Virginia 4
Mississippi 3 Wisconsin 4
Missouri 3 Wyoming 2
SOURCE: Compiled by author.
could be used for minor roads. Therefore, many color combinations are
suitable for good road symbols. The designer is left with the decision
of which to use.
An error in cartographic designing that should always be avoided
is the use of one color to represent two or more different types of in-
formation. Several maps show the mistake of using a blue color for roads
and also for streams and other water bodies (Table 11).
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TABLE 11
STATES USING COLOR BLUE BOTH FOR ROADS
AND STREAMS ON THEIR MAPS
Arkansas Louisiana North Carolina




Kansas New Hampshire West Virginia
SOURCE: Compiled by author.
On the maps with thick blue lines for roads, the possible confusion
between streams and roads is usually avoided as streams are generally
represented with thin blue lines. However, there is much confusion when
maps have both roads and streams represented by thin light blue lines
(Figure 14). The use of blue coloring in road symbols adds only need-
less confusion.
Other problems of color design of road symbols are roads drawn
through an area of the same color on the map. Examples are yellow color-
ed roads running through yellow colored cities, and green colored roads
through green colored forest or park areas (Table 12). In order to min-
imize the problem of a yellow colored road going through a yellow colored
area on a map, the line can be bordered along its length with a different
color (Figure 15). A limitation in using the borders is that the inner
color still disappears in the affected area, leaving the two thin parallel
borders visible, which could be mistaken as the symbol for a different
type of road (Figure 15).














Figure 14. Part of the K









ansas Road Map illustrating
streams and roads.
Highway Map, Topeka, Kansas
way Commission of Kansas, 1972).
TABLE 12





State Color State Color
Connecticut Yellow Montana Green
Kansas Yellow New Hampshire Yellow
Maryland Yellow Oklahoma Yellow
Massachusetts Yellow Pennsylvania Yellow


















































Figure 15. The appearance of the yellow and red line representing
Interstate 93 is altered as it passes from a white background to the yel-
low background of Concord, New Hampshire.
SOURCE: New Hampshire Highway Map and Tourist Guide,(Chester,
Vermont: The National Survey, 1973).
road map varies from state to state. Table 13 shows that on most maps
seven primary and secondary colors are used. These colors are white,
black, yellow, red, blue, green, and gray. Other less used colors are
orange, violet, and brown. The number of colors is increased by using
halftones, stippling, and forming shades and tints of the orirary and
secondary colors.
The eye fatiguing heavy contrast of black print on a white back-
ground can be avoided without losing relative contrast value rating for
the visibility of road symbols by using a different colored background
paper. Using a background of yellow, or a light tinted green or brown,
the map's appearance is improved; little or no visibility of road sym-
bols is lost, and the eye is under less strain (Figure 16).
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TABLE 13












Alabama 7  7 Montana 9 7
Alaska 8  8 Nebraska 7 6
Arizona 11  8 Nevada 9 7
Arkansas 7  6 New Hampshire... 7 7
California 9  8 New Jersey 8 7
Colorado 9  7 New Mexico 8 8
Connecticut 8  7 New York 11 8
Delaware 8  8 North Carolina.. 9 7
Florida 10  8 North Dakota 8 8
Georgia 7  7 Ohio 10 8
Hawaii 10  6 Oklahoma 10 8
Idaho 12  9 Oregon 9 8
Illinois 11  8 Pennsylvania 9 8
Indiana 8  7 Rhode Island 8 6
Iowa 8  8 South Carolina.. 7 7
Kansas 6  5 South Dakota 14 8
Kentucky 7  7 Tennessee 10 8
Louisiana 9 8 Texas 8 8
Maine 8  7 Utah 11 8
Maryland 12  7 Vermont 11 8
Massachusetts... 6  5 Virginia 8 8
Michigan 7  7 Washington 9 7
Minnesota 9  7 West Virginia... 9 7
Mississippi 8  7 Wisconsin 9 7
Missouri 10  8 Wyoming 7 6
The average number of primary and secondary colors used was 7.3.
The average number of shades and tints used for each state was 8.7.
SOURCE: Compiled by author.
Table 14 shows that presently about one fourth of the fifty maps
have background paper colors other than traditional white.
Other symbols on road maps, particularly those representing points
of interest, also must be considered in the design. If various points of
57
Figure 16. Part of the Washington State Road Map illustrating use
of a light gray colored background paper, rather than the traditional
white.
SOURCE: Washington Highways, (Olympia, Washington: Washington
State Highway Commission, 1973).
TABLE 14




Hawaii New Mexico Wyoming
SOURCE: Compiled by author.
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interest ware considered important enough to be mapped, they should be
made to look important, that is, visible. Table 15 lists the states that
used dark, high contrast value symbols, and also those that used about
half high and half low contrast value symbols. Fifty-two per cent used
at least some dark symbols, but only eighteen per cent used all dark sym-
bols.
TABLE 15
STATES USING DARK HIGH CONTRAST SYMBOLS



























1/2 - Denotes state maps that used half high and half low contrast
value symbols
SOURCE: Compiled by author.
There seems to be better use of colors in design of road map symbols
other than the road symbols themselves. This was noted by examining clas-
ses or rankings of importance of phenomena represented by the symbols.
The more important sites such as airports and river docks are represented
with visible, high contrast symbols, whereas less important sites like
historic shrines or picnic areas are represented in most cases with lower
contrast symbols.
Cartographers pressured into using poorly designed standardized
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road symbols may be one reason for the poor quality of road symbols. The
other symbols on road maps are not so much affected by standardization,
and therefore are not lessened in design quality.
Road Map Contradictions
In Chapter Two, Dudar and Rado were cited on the possibilities of
road symbol contradictions on adjacent road maps. Numerous such contra-
dictions can be found on almost all of the fifty maps examined. Inter-
state 15 crossing the Nevada-Arizona border is an example. In Nevada
the symbol is green, but in Arizona the symbol is red. Colorado State
Route 140 becomes New Mexico State Route 17 at the border; in Colorado
the road symbol is a red line; in New Mexico it is a thin black line.
In Figure 17, part of the southwest Wyoming and northeast Utah road maps
have been cut out and pieced together to demonstrate the adjacent map
contradiction. Note how most of Wyoming's roads are bold black lines,
while Utah's are faint. An inaccuracy occurs in either the Wyoming or
the Utah map. Wyoming Route 373 is shown on the Wyoming map going all
the way south to the Utah border. The Utah map does not show this road
entering Utah. The Utah may plainly contradicts the Wyoming map by show-
ing Wyoming Route 373 ending some eight or nine miles before reaching the
border (Figure 18).
The above map contradictions can he excused from some criticism,
because they do involve two maps made by two different sources. These
contradictions can also be attributed to commercial competition and the
cartographer's desire for freedom in design methods. However, map con-





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the legend of the Tennessee road map the same road symbol, a double black
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Figure 19. The legend of the
Tennessee road map. Note the road
symbols for Multilane Divided High-
ways, Proposed Multilane Divided
Highways, and Multilane Undivided
Highways are all the same. This is a
map symbol contradiction.
SOURCE: Official Highway Map
of Tennessee, (Chicago: Rand Mcnally
Co., 1973).
If the Tennessee map user does not carefully check the legend and
ee that the abbreviation (Prop) above the road band means a proposed
road, he could very easily make a costly mistake in time and fuel.
Travel plans made from this map would be upset when, upon coming to the
intersection, the driver found that a road did not exist there.
Another misleading contradiction can be found on the Delaware road
map. Grubb Road in northern Delaware is shown intersecting with Foulk
Road. On the west side of the intersection, Grubb Road is represented
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with a thin gray line; east of the intersection it is represented with a
thicker black line (Figure 20). This indicates that Grubb Road must be-
come either wider or more important to the east of Foulk Road. Figure 21
is a photograph of Grubb Road west of the intersection. Figure 22 is a
photograph of Grubb Road east of the intersection. One can see that there
is no difference at all in road size or traffic importance on either side
of the Foulk and Grubb intersection. On both sides of the intersection,
Grubb Road traverses a woody, suburban area.
A tourist visiting Delaware for the first time, without taking care-
ful note of the legend, can become confused as to the size of the road
and number of lanes represented on the map. At first impression, the
symbols for Delaware Route 52 and U. S. Business Route 13 appear the same,
a single red line, (Figure 20). A closer look at the map shows that the
symbol for U. S. Business Route 13 is slightly wider than the line for
Delaware Route 52. The legend indicates that the wider red line is a
multilane road, seen in Figure 11, and the thinner red line is a two lane
road (Figure 23).
Table 16 shows that 48% of the state road maps use two different
symbols to represent multilane highways, a thick single line and the
double line symbols. Normally, it is indicated that the double line
represents multilane divided highways and the single line represents
multilane undivided highways, but the distinction is not made in all
cases, which leads to some confusion (Figure 24).
Supposedly, the line thickness and design, that is, single or
double line, will indicate the size of the highway in relative width and



























































































































































































































































































































































Figure 22. Grubb Road east of the Foulk Road intersection.
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Figure 23. Delaware Route 52 or Kennett Pike, a two-lane road, but
on the road map it could be confused with a four-lane highway.
TABLE 16
STATE MAPS THAT HAVE TWO DIFFERENT SYMBOLS
FOR MULTILANE ROADS
Alabama Louisiana Ohio
Arkansas Maine North Dakota
Colorado Massachusetts Oregon
Connecticut Michigan Pennsylvania




SOURCE: Compiled by author.
lanes going in one direction in certain locations and as few as two lanes
in other areas (Figure 25). The symbol for Interstate 95, however, re-
mains the same throughout its length, not indicating these lane changes.
But the changes in number of lanes on a large multilane highway do not
67
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Figure 24. The legend of the Michigan road map. Note that the
single red line road symbol, makes no distinction between a two lane
highway or a three or more lane highway and gives no real indication
whether the road is divided or not.
SOURCE: Michigan Great Lake State 1973, (Lansing, Michigan: 2e-
partment of State Highways, 1973).
necessarily have to be shown on a map. The consideration of number of
lanes can be handled in more detail on strip road maps.
A similar type of symbol contradiction or inaccuracy can be seen in
Figure 20 and Figure 26 with the Twin Spans of the Delaware Memorial
Bridge, south of Wilmington. The symbol for Interstate 295 and the
bridge gives no indication that there are two bridges of four lanes each
and not just one bridge as would be suspected from the map.
If width of the road were the only key to importance fcr the car-
tographer's decision to use certain symbols, the road in Figure 27 would
appear on the Delaware road map as a major road. Figure 27 is a photo-
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Figure 25. Interstate 95 in northern Delaware with two lanes going
in either direction, however, the same map symbol is used to represent
this section as well as three, four, and five lane stretches of the in-
terstate.
Figure 26. The Twin Spans of the Delaware Memorial Bridge. The
map symbol for the bridge implies that there is just one bridge or span.
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Figure 27. This typical suburban development street could appear
on a state road map because it is wide enough to be a four lane highway.
graph of a typical street in a suburban housing development, wide enough
to be a four lane highway. Delaware Route 100 in Figure 28, though,
might not ap;:ear on the Delaware road map because it is too narrow, de-
spite its importance as a major country road. Thus, the cartographer
must use a relevant criteria for classifying and selecting both map data
and map symbols.
John Snyder believes that meor roads should not be overly empha-
sized on maps because the result could add too much traffic congestion in
these areas. He says some back roads are better surfaced than many main
roads and should be used more.
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Foulk Road in Figure 10 is a state
route. The map symbol seen in Figure 20 denotes that it is not a major
road, but that U. S. Route 13, also seen in Figure 9 and U. S. Route 202
in the same vicinity are major roads. It is not too apparent from the
photographs, but Foulk Road is much better surfaced than the other two
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Figure 28. This important country road might be left off the
Delaware road map because it is very narrow.
roads. However, because Foulk Road is represented with a double black
line, it is more visible and would seem more important than the U. S.
highways represented ,:th red lines.
Road Strip Maps
]=7,ad str:, :aps, very popular from the Middle Ages up to the ::ine-
teenth Century, are once again becoming popular. Today, road strips are
printed on a main road map either on the reverse side or to the side of
the main state map on the front side.
The suh'ect of the road strip is nearly always the 41,000 mile in-
terstate highway system. Table 17 shows that 32% of the road maps employ
some variation of the strip. A main purpose of the strip is apparently
to be of aid in getting on and off the interstates. Enlarged inset dia-
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TABLE 17
STATE MAPS USING ROAD STRIPS
Arkansas Maine New Jersey
Idaho Maryland North Carolina
Iowa Minnesota North Dakota
Kentucky Nebraska South Dakota
Louisiana Nevada Virginia
Washington
SOURCE: Compiled by author.
grams of almost all interchanges are employed in the strip (Figure 29).
The strip also shows local points of interest and towns and so on close
to the main route. Thus, the road strip can take some of the data from
the main map and alleviate possible map congestion.
The Road Map as an Advertisement
Since the maps examined were official state road maps and not oil
company maps, much advertising effort was used to encourage tourism for
the state. Table 18 lists the states using heavy tourist advertising at
50%, those employing just moderate advertising at 16%, and others using
little or no advertising at 34%. The advertisements used are common
tourist promotion methods, such as pictures of beautiful scenery, his-
torical sites, and lists of places of interest, usually with capsules of
information about these attractions. The criteria used in Table 18 for
classifying the amount of advertising was simply the author's general im-
pression of amount of map space used for tourist promotion.
Of course there is nothing wrong with tourist promotion if it does
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Figure 29. A road strip of Interstate 40 appearing on the Arkansas
road map.
SOURCE: Highway Map of Arkansas,
State Highway Department, 1973).
TABLE 18
(Little Rock, Arkansas: Arkansas














































- Denotes state maps with heavy advertising.
- Denotes state maps with moderate amounts of
advertising.
* - Denotes state Taps with little or no space
for advertising.
SOURCE: Compiled by author.
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tionary meanings of the terms propaganda and advertising are not exactly
the same, the purpose of the two are about the same, to publicly spread
ideas. Commercial advertising by state law must be the truth. Propa-
ganda, however, can be a "bending" of the truth and facts to fit an agru-
ment. Often, the difference between advertising and propaganda is "paper
thin." Arthur Robinson suggests that with the use of bright coloring
propaganda in maps can make a "rugged," inhospitable region appear very
beautiful and hospitable.81 Von Eckert states, " an artistic ap-
pearance, particularly a pleasing colouring, can deceive in regard to the
scientific accuracy of a map."
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Alaska, by far the country's largest state, yet with a population
of a little more than a third of a million is an extremely "rugged,"
glacier covered, inhospitable, and largely unsettled region. No amount
of tourism advertising and brightly colored maps can change the fact that
for many parts of Alaska the warm season lasts only a few short months
and that in the long winter, temperatures drop to minus eighty degrees
Fahrenheit. There is only one overland route for automobiles to the
forty-eight contiguous states and because of the vast area and isolated
settlements, air travel is the preferred method of transport. In other
words, the advertisement designer has a difficult job to make "ice box"
Alaska look like an enjoyable place to live or even visit.
Some Explanations for Road Map Designs
Correspondence with some state highway departments and commercial
map companies gave some insights into their reasons for choosing their
designs. Responses from states came from Kentucky, Arizona, West Vir-
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ginia, and Indiana. All of the states said that they had adopted AASHO's
uniform map symbol recommendations. Arizona officials stated that they
used more colors in their road map for ease in distinguishing map fea-
tures and general map clarity.
The General Drafting Company of New Jersey responded that it also
uses AASHO recommendations when compiling road maps for state highway de-
partments. The H. M. Gousha Company sent the only response that gave
some reasons fcr its color design choices in road symbols. The Gousha
Company stated that it uses thin black lines for less important roads be-
cause they have more contrast than red does to white paper. They use red
for major roads stating that red will differentiate the road importance,
yet not dominate the map. This design idea is good provided that the
size of a red line is sufficiently larger than the black line. If the
and black lines are the same size or the red line is only a little wider
than the black line, it will still be less visible. In this respect,
size of line is important, if both colored lines can be seen a-, the same
viewing distance. As shown in Table 1, the higher contrast line will be
more visible despite the small difference in line width.
The Gousha Company realizes that black is higher in contrast than
red in comparison to white, but they wrongly state that red is next in
contrast value to black. It was shown earlier that violet, blue, and
green are all darker colors than red and therefore have more contrast
with white. The Gousha Company, however, may be alluding to red's sensi-
tivity to the human eye. The human eve is most sensitive to the color
red, followed in order by green, yellow, blue, and violet.
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Thus, several states employ AASHO's map symbol system for their
75
road maps. However, most of the symbols recommended by AASHO, if used,
would lead to an improperly designed road map (Table 2). This is so,
particularly in the use of heavy black lines for minor roads in conjunc-
tion with red lines for major roads. Primary criticism is pointed at the
use of red for two lane paved, multilane undivided and divided highways,
and for principal through highways. The other symbols in the principal
through highway category are set off with thin black borders, making them
more visible. Criticism is also pointed at the use of light blue lines
for minor roads which can be confused with streams also colored in light
blue. It would seem that AASHO officials should have consulted a few
cartographers prior to their choices of symbol designs for their recom-
mendations.
Some General Aspects of Road Map Design
In road map design, many variables are involved other than the color
design of the road band. The size of the map and scale are closely re-
lated and have a direct effect on the entire map design. Large states
such as California, Texas, or Alaska by necessity use small map scales.
California's road map scale is 1:1,267,200, Texas uses a scale of 1:
1,457,280, and Alaska uses 1:4,752,000. If the scale used for a large
state were too _large, the map would be much too big for handling in a
car. Large areas and small map scales mean that less information can be
placed on the map. Map crowding has to be artfully avoided. Small states
can afford to be generous with map size and amount of map detail, there-
fore larger scales are used. Tiny Rhode Island uses a map scale of 1:
101,376; both Delaware and, Connecticut use a scale of 1:221,760.
76
The physical shape and size of a road map is important to the map
user. Large awkward shaped maps are clumsy and difficult to handle.
Alaska's map is forty-four by eighteen inches; California's map is forty-
two by eighteen inches. Both maps are difficult to open completely in a
car and read.
In the physical design, few American road maps employ a technique
of map folding common to most European road map companies, in which the
,art of the map needed can be easily folded out to read. Tennessee's
road map is the best example of a good folding design.
Designers in some western states take advantage of the near rec-
tangular shapes of the state and sparse population by producing relative-
ly compact maps that can he opened completely in the car. North Dakota,
a large state, manages to neatly fit on a map of twenty-six by seventeen
inches. New Mexico, similarly, has a map of thirty-two by eighteen
inches. In the east, West Virginia uses a map of twenty-eight by twenty-
two inches.
States that are elongated in shape can take advantage of unused
paper space at the side of the state by using insets and other informa-
tion about travel, and of course, tourism promotion. The scattered
islands of the state of Hawaii could pose a problem for the designer,
since there are more than 120 islands that are spread various distances
apart. If the Hawaii map were drawn to scale of the whole state, it
would be difficult to show roads on the islands. The problem is solved
by using a small inset to show the entire area of the state with accom-

















































































































































































































An exception to the typical fold out design of the road maps is the
use of a magazine form of the map of Montana. The colorful magazine or
pamphlet is twenty-two pages long and is full of maps and travel and tour-
ist information. The map is very handy to use, being only seventeen and
a half inches by twelve inches in dimension when open.
A very important problem that can affect quality of road map design
is the expense of producing the maps. Many state highway departments can-
not afford to hire commercial map firms or top cartographers. These de-
partments must rely on their own staff and printing equipment; often both
are limited in quality.
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Table 19 lists the states that hire commercial
map and lithography firms. These states comprise 34% of the total. Com-
mercial map companies must remain competitive to stay in business. They
must always be creative and imaginative, constantly searching for improve-
ments in design and new color schemes and so on. All of these improve-
ments and modifications are expensive. The constant changes in printing
plate design also raises production costs.
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Snyder explains the map competition in New Jersey. The General
Drafting Company had been producing the state road maps for years, until
they became too expensive and elaborate. New Jersey switched to a less
expensive company. From 1955 to 1968 an eighteen page magazine type of
map was produced, similar to Montana's map; however, this map also be-
came too expensive and New Jersey was forced to hire a new company. The
new company produced the typical single sheet map for one year. Finally
in 1970, New Jersey decided to cut map production costs more and started
producing the road map itself.
86















































































































































































































































































































































































































































































































































































































produced road maps are inferior in design quality to the former commer-
cially produced maps. That is a problem, however, that many states have
and it is the most difficult to solve. It is a common experience to
praise a cartographer's work of distant places, but on seeing his maps of
the home area, to find much fault.
Summary
In order to design clear and understandable road symbols, the defi-
nitions of road and highway types should be clear and understandable.
Many states employ far too many road symbols, many more than are neces-
sary. There are also too many symbols for one type of road, especially in
the minor road categories.
The color design of road symbols on most maps was found to he im-
proper; consequently, the wrong roads are emphasized and the major roads
are deemphasized. The color in the overall map design should be better
coordinated. The excessive use of color was judged as gaudy and confus-
ing in many of the road maps. Numerous road maps were noted as having
map contradictions with their road symbols. Many state road maps are
really tourist maps with plenty of tourist promotion advertisements.
Thus, the road map should be designed more to meet the needs of the tour-
ist. Often tourist advertising can be deceiving, somewhat distorting the
facts about a state.
Several states use the AASHO symbol recommendations, which are not
well designed and contribute to the poor design of many state road maps.
AASHO should have used more care in planning their uniform may symbols
and should have consulted cartographers too. Because they did not, the
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Lsandardization of road map symbols has been set back.
The
should be
er rather than a nuisance. Finally, a problem as
financial expenditure. If there is enough money,
turn out good, but even with limited funds, sound
physical make-up of a road map is also important. The folds
planned so that the folding sections can be useful to the read-
in most businesses is
usually the map will
design techniques and
efficient planning can make map production economical.
CHAPTER V
ALTERNATIVE DESIGN SUGGESTIONS
In order to have some personal idea of road map user opinions, a
survey or opinion poll was conducted. The survey along with the review
of the literature form are the basis for suggested alternative road sym-
bol designs. Before turning to the suggested alternative symbol designs,
other ideas on elements in cartographic design will be discussed.
In an effort to relieve some of the confusing road map overcrowding
and unnecessary clutter, John Snyder suggests that some political bound-
aries should not be mapped. Snyder states that it is highly unlikely
that motorists really care whether county boundaries are placed on a
road map.
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In the survey, the county boundary was the subject of one
of the questions (Table 20). In Table 21, the result was that a majority
of 65% of those questioned stated that it did not make any difference to
them when they crossed a county boundary. Had the number of people ques-
tioned in the survey been increased, this figure of 65% should have been
closer to 90%. The reason for this statement is that volunteers helped
in conducting the survey. The results that the volunteers received dif-
fered greatly with the author's results on question number four; probably
because the helpers did not fully explain the purpose of the survey. The
author's results were closer to 90%. Based on the expected results of
question four, it seems unnecessary to add county boundaries to a road
map. Another reason for omitting county lines is that they are often








1. How often do you check the key or legend when you are using a road
map?
Never. Seldom. More often than not. Always.
2. While on a vacation trip or any long driving trip, do you travel off
the main road, that is, on dirt roads, unimproved roads, and other
minor roads?
Never. Seldom. More often than not. Always.
3. When driving to a destination on a long trip, do you take the fastest
and shortest rollte possible?
Always Most of the time. Sometimes. Seldom.
4. When travelling in an unfamiliar region on a long trip or vacation,
does It make any difference to you when you cross a county boundary?
Yes. No.
5. Which color on the chart provided appears to be the darkest in con-
trast to the white color of the paper?
Fed. Green. Black.
6. Which color on the chart provided appears to be the darkest in con-
trast to the yellow colored paper?
Red. Green. Black.
7. Which of the two colors below do you normally associate with a major






RESULTS OF THE ROAD MAP USER SURVEY
1. How often do you check the key or legend when you are using a road
map?
Never = 7 1/2%
Always = 17 1/2%
Seldom = 40% More often than not = 35%
2. While on a vacation trip or any long driving trip, do you travel off
the main road, that is, on dirt roads, unimproved roads, and other
minor roads?
Never = 42 1/2%
Always = 0%
Seldom = 47 1/2% More often than not = 10%
3. When driving to a destination on a long trip, do you take the fastest
and shortest route possible?
Always = 32 1/2%
Seldom = 5%
Most of the time = 50% Sometimes = 12 1/2%
4. When travelling in an unfamiliar region on a long trip or vacation,
does it make any difference to you when you cross a county boundary?
Yes = 35% No = 65%
5. Which color on the chart provided appears to be the darkest in con-
trast to the white color of the paper (see page 86)?
Red = 17 1/2% Green = 0% Black = 82 1/2%
6. Which color on the chart provided appears to be the darkest in con-
trast to the yellow colored paper (see page 87)?
Red = 17 1/2% Green = 2 1/2% Black = 80%
7. Which of the two colors below do you normally associate with a major
highway on a road map?
Red = 87 1/2% Black = 12 1/2%
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Some other map data could probably be eliminated for the sake of
clarity, without detracting from the accuracy and usefulness of the road
map. These include railroad lines, minor streams, and proposed highways
and roads under construction that will not be completed for several years.
On some road maps, a grid line network is placed over the entire map as
an aid to location of towns and places of interest. The grid lines should
be eliminated; grid tick marks on the borders of the map serve the same
purpose as the network and do not add to map congestion.
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Important to the correct interpretation of a road map is the use of
the legend. On most road maps, motorists need use the legend only to find
the graphic mileage scale. However, if the legend on some maps is not
used, the motorist can easily misread a map, make a mistake and lose val-
uable travelling time. The results of the survey show that about half of
the people seldom or never use the legend of the map, while 35% use the
legend more often. Thus, a large portion of the population does not con-
sistently use the map legend. Therefore, the cartographer must design
road symbols that are clear and easily recognizable and meaningful. High-
ly sophisticated, complex symbols are confusing and cause the map user to
be impatient.
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A test of the theories both on color contrast and color association
was carried out in the survey in questions five through seven. Eighty-
two per cent of those tested thought black was higher in contrast value
with white than with either red or green. Eighty per cent of those test-
ed thought black was higher in contrast value with yellow than with
either red or green. In both cases 17 1/2% of those tested felt red
was higher in contrast, with only one response indicating green as the
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highest contrast. All the color notation systems rank the darkest color
as black, followed by green, then red. A possible reason for red receiv-
ing more responses than green is that the human eye is more sensitive to
red than green, and also that red and green are complementary colors.
The result of the color association test in question seven was that
87 1/2% of those tested associate red with major roads. Thus, unknown-
ingly, over 80% of those tested contradicted themselves concerning symbol
design. The theories in the literature and the results say black is the
most visible color on white or yellow paper. That people associate red
with major roads encourages cartographers to continue using red for major
roads and black for less important roads.
In order to improve road symbol design, either this association
must be abandoned or black must not be used for minor roads in conjunc-
tion with major roads in red.
The Tourist Road Map
Some aspects of design and generalization of the road map and road
symbols discussed below are concerned directly with the ultimate purpose
of the map and the map user. It is the conclusion of this investigator
that official state highway maps are tourist maps or at least should he
tourist maps. They are made with the vacationing tourist and possibly
also the enterprising businessman in mind. Basis for this conclusion
comes from the large amount of tourism promotion or advertising on the
maps. Rarely is the state road map used to find one's way around the
neighborhood. The road map is used for long distance travel over hun-
dreds of miles from home. In the future, designers should keep the long
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distance driver more in mind.
Seven inquiries were made to state highways departments for infor-
mation on distribution of state road maps. Distribution of the road maps
indicates the main types of users of the state road maps. Six responses
were received.
Rhode Island publishes 300,000 road maps annually, and 40% to 50%
of the maps are distributed to auto clubs, tourist agencies, car rental
agencies, hotels, restaurants, and for business promotion. In fact,
Rhode Island's highway maps are handled by the Tourist Promotion Division.
Distribution of road maps in Delaware is done by the Division of
Economic Development. Delaware distributes roughly 75% to 85% of its maps
to tourists. All the other states responding--Virginia, Maryland, Pennsyl-
vania, and New Jersey--also gave the impression that a majority of their
road maps were distributed to individual tourists and tourism-related
businesses. Thus, if it is as apparent as it seems, that official state
highway maps are being used by the long distance travelling tourist, the
road maps ought to be geared or designed with this audience in mind.
The answers to questions two and three on the survey indicated that
most people on long driving trips generally stay on the important roads,
avoiding minor, less important roads in the unknown areas. For touring
maps, many of these less important roads could be eliminated, making the
maps much clearer. The Bartholomew Map Company of Britain and the Tour-
ing Club Italiano of Milan, Italy, have been making such tourist maps for
years.
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Roads are classified for their importance to tourism, and
places of interest for the vacationer are more noticeable on such maps.
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Accuracy need not be lost by the elimination of many minor roads
from the main map. The use of a series of map insets would be very help-
ful. In addition to the main road map, a small inset of an entire region
surrounding the state can be used to show major routes into the state.
This procedure is helpful to the long distance traveller (Figure 31).
Insets of an important area or city can be used in a larger scale to show
all the roads and towns that cannot be covered on the main map. In this
way, travellers on the regional, state, and local levels can be satisfied
with the entire map.
The Alternate Road Symbol Designs
Table 22 is a series of five different alternate suggestions for
highway symbol designs. Of course, many other designs are possible. Be-
cause these symbols are designed as separate sets, it would not be advis-
able to choose symbols from various sets, mixing up the designs.
The color blue is not used because of its traditional association
with water bodies. Although not used, the colors violet and green are
both high in contrast with white or yellow paper and would also make for
a good design.
Before choosing the road symbols shown in Table 22, the categories
of road types had to be selected; this was done in similar fashion as in
Table B. Highways were first classed as to type, such as two lane, multi-
lane, toll road, or interstate, and so on. Then on the map, the govern-
ing authority of the highway was designated by route markers, that is,














































































































































































































































































































































































































































































FIVE ALTERNATE ROAD SYMBOL DESIGNS
A
Interstate or control of access highways.
Toll road; light green or orange could also
be used here.
Multilane highway, no access control.
Two lane, major highway.
Two lane, minor highway.
Multilane highway.
Two lane highway, this set could be done in
black also.
Multilane highway, access controlled.
 -4 Toll road.
 Multilane highway, no access control.
 Two lane, major highway.
 Two lane, minor highway.
Multilane highway.
Toll road.
Two lane, major highway.





  Two lane, major highway.
 Two lane, minor highway.
SOURCE: Illustrated by author.
Access control is represented in a fashion similar to the AASHO
recommendations with thin black borders. However, it is felt that dis-
tinction between partial and full control need not be shown with a dashed
border for partial access control because that symbol looks too much like
other symbols used for roads under construction. Access can be suffi-
ciently identified with the recommended AASHO interchange symbol and in-
structions in the legend.
Symbols for roads under construction and proposed roads and very
minor roads like dirt and unimproved roads are not suggested in Table 22.
Some standardization of these symbols is required but it is not an urgent
problem. Individual states should he able to decide what symbols are ap-
propriate for these less important roads.
On tourist maps it may be unnecessary to distinguish between multi-
lane divided and undivided highways with the double bar line symbol.
From examination of the fifty road macs, it was noted that multilane un-
divided highways outside an urban area is rare. It is only in urban
areas where the multilane undivided routes are found; they are usually
business routes. Tourists can easily avoid business routes by taking
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bypasses and beltways around highly populated areas.
A good method for representing categories of road types is the use
of gradational tones of a color, like gray or red. Bold tones could be
used for more important routes and lighter tones for less important routes.
The human eye can readily distinguish four to six degrees of tones.
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However, due to graphic limitations, this system could not be reproduced
here. Figures 32 and 33 are examples of state road maps that employ very
good road designs and would be recommended for other states to use.
Therefore, if I were to be hired presently to design a state road
map, I would start by collecting all necessary sources for the map data,
using old road maps, topographical maps and other information. I would
not include on the road maps such items as county and minor civil division
boundary lines, railroads, minor streams, proposed highways, grid network,
and in most cases, roads under construction. Road symbols would be clas-
sified in accordance with road types and the symbols would have to be
clear and simple.
The map would be aimed primarily at the tourist user, emphasizing
tour points of interest, main roads, and scenic routes. As many map in-
sets as possible would be used to give a view of the entire region, the
state, and the important localities in the state. The result should be a
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Figure 33. The key of the Washington state road map with its car-
tographically well designed road symbols.
SOURCE: Washington Highways, (Olympia, Washington: Washington
State Highway Commission, 1973).
CHAPTER VI
SUMMARY AND CONCLUSION
While the accuracy of maps and the technical methods of map making
have improved greatly over the years to a point where highly accurate maps
can be cheaply mass produced, the art of properly designing maps has re-
mained much as it did centuries ago. Man's technological engineering
achievements are the cause for advances in map accuracy. Elements of
cartographic design involve man's imagination, artistic creativity and
also involve the physiological and psychological responses of the map user
to map symbols. There are many variables involved in cartographic design,
such as scale, map projections, purpose of the map, generalization, sym-
bolization, and reproduction and printing; the technique of generaliza-
tion, though, it is the most important.
Proper cartographic design concerning the use of color is possibly
the most difficult to achieve. The techniques and methods of cartography
can be learned in schools but the artistic and creative abilities also
needed come from within the person; these are the talents that have to be
developed.
The reason for difficulty in many design techniques is that scien-
tists cannot yet provide substantial data on human perceptual responses
to different map symbols. Cartographers cannot scientifically explain
why they think a certain map design is good or bad, but most rely on
their judgment. Though color associations can be inhibitive to the car-
97
98
tographer trying new color design, the psychological associations can al-
so be used to an advantage by testing potential map users' mental respon-
ses to various colored map symbols. In this way, cartographers will be
better able to understand the mental implications of colors and symbols,
and be able to design maps accordingly.
In the review of the literature it was found that high contrast in
both color and size are the essential elements to visibility. Clarity,
legibility, and understandability are sought in maps. It was found that
many state maps do not fully follow these map design theories, resulting
in confusing, poorly designed maps. The reason for some of the poor de-
signs in road maps can be traced to the designs for map symbols recom-
mended by AASHC, which were, in part, poorly designed. The basic purpose
of AASHO's symbol recommendations was to standardize highway symbols on
all state road maps. It was concluded that although cartographers are
not fond of being told how to draw thematic maps, some standardization in
road maps is necessary.
The use of tourist promotion and increased use of insets with road
strips indicated that official state highway maps are made more for the
tourist than anyone else. Correspondence with the state highway depart-
ments seemed to support this contention.
In Chapters Two and Four, it was brought out that various terms
concerning types of highways and related aspects of highways should he
clearly defined before attempting to symbolize the roads. It was also
mentioned that both the use of too many symbols and the overclassifica-
tion of road types were very confusing to the map user. This problem
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was found in many state road maps. For example, it was found that there
are fifteen different map symbols used to represent an interstate highway,
or that twenty-six different symbols are used to represent a road under
construction. Because of the color design involving color contrast value,
a great many of the road maps, roughly three-fourths, over emphasized
minor roads and deemphasized ma4or roads. It was brought out in the lit-
erature that the excessive use of bright colors in the entire map is more
detrimental than helpful in map understanding. It was also noted that
several states used blue colored symbols for roads as well as streams,
which of course can prove to be confusing at times.
Map contradictions through carelessly planned road symbols are pres-
ent on almost all state road maps. A good example is in the case of Grubb
Road, where two different symbols are used to represent the same road; or
the Tennessee road map, where one symbol could possibly represent three
different types of roads. Errors such as those listed in Chapter Four
should not go unnoticed by map makers in the future.
In conclusion, it is possible to design road maps properly, based
upon the present known cartographic design literature, despite its lack
of substantial scientific basis. Satisfactorily designed maps can and
are being produced today, but more research is needed to improve carto-
graphic design techniques. More research is particularly needed in the
related area of psychology and color science to explain human mental re-
sponses to maps. Map user or consumer research is certainly an aspect
of cartographic design that must be constantly updated. The result can
only be better designed and more useful mans of all types.
APPENDIX
BRIEF NOTES ON THE STATE ROAD MAPS
Alabama
Title: Official 1972 Alabama Highway Map
Author: State of Alabama Highway Department, Bureau of Planning and
Programming, Division of Surveying and Mapping, in cooperation
with the U. S. Department of Transportation, Federal Highway
Administration.
Date: October 1971
Scale: A graphic scale of 1 inch = approximately 14 miles, the repre-
sentative fraction (R.F.) is 1:887,040.
Road Classification: Colors are primarily black and red, the access
controlled roads have a black border and the roads
under construction are dashed. The main road clas-
sifications are controlled access divided highway,
multilane divided highway, multilane undivided
highway, U. S. numbered routes, and other state
roads.
Symbols: There is a minimum of map symbols.
eneral Notes: Map is fairly clear and understandable, however, county
boundary lines can cause confusion. No city insets are
used.
Reverse Side: Strictly advertisements for the state with pictures and
captions.
Map Size: 28" x 19"
Alaska
Title: Alaska Official Highway Map
Author: Rand McNally & Co.
Date: 1972




Road Classification: A very simple classification of paved roads and
gravel roads. The railway and water highway sys-
tem are also shown. There are very few roads in
Alaska, no interstates or U. S. Route highways,
only state routes. There is no way to tell if a
road has dual lanes or not.
Symbols: Only two map symbols in the legend, pcints of interest and
glaciers.
General Notes: Besides the main state map, there are two larger scale
maps for the more populous parts of the state, South-
central and Interior Alaska and Southeast Alaska. The
scale of both these insets are 1 inch = 37 miles or
1:2,344,320.
The map as a whole is very colorful. Much of north-
west Canada is also shown. The background color of the
map is a light brown or green. Hil shading is used for
the many mountain ranges.
Reverse side: The typical pictures and tourist advertisements, and ad-
vice on travelling in Alaska.
Map Size: 48" x 18"
Arizona
Title: Arizona 1973 Road Map
Author: Photogrammetry and Mapping Division, Arizona Highway Department
Date: 1973
Scale: A graphic scale of 1 inch = approximately 20 miles, the R. F.
is 1:1,267,200.
Road Classification: Three colors primarily used; red for principal
throughways, black for other throughways, and gray
for minor roads. The road classification is sim-
ple and better than most states.
Symbols: Numerous symbols and most are clear and useful.
General Notes: The map is very colorful using about ten colors. Moun-
tains are shown with a gray shading. Big city insets
are used. An inset of neighboring northwestern Mexico
is convenient for the tourists. The border of the map
is a barbed wire and the border of the legend is a log
fence. The map was obviously well planned and was ex-
pensive to produce; it is an elaborate job.
1O3
Scale: A graphic scale of 1 inch = approximately 15 miles, a R.F. of
1:950,400.
Road Classification: Main colors used are black, red, yellow, and blue.
Gravel roads are quite common and are mapped fairly
well; they can be confused with rivers and streams,
though.
Symbols: The colors in the legends for the National Forests, Parks, Res-
ervation, etc., do not match the shades on the map.
General Notes: Since this is a mountainous state, hill shading is used,
but it becomes mixed with the shade of the various parks
and reservations. Blue roads tend to look like rivers
and the roads in the mountains become somewhat obscured.
Reverse Side: There are four insets for the cities of Denver, Boulder,
Colorado Springs, and Pueblo. There are several color
photographs, a large and useful mileage table and a small
section on points of interest for tourists, and a letter
from the state governor.
Map Size: 33 1/2" x 22"
Connecticut
Title: Map of Connecticut
Author: Connecticut Department of Transportation
Date: 1972-1973
Scale: R.F. of 1:221,7E0
Road Classification: A good road classification, but there are too many
superhighway types to be considered. Only two main
colors: red and yellow, but also light or dark
gray for connecting roads.
Symbols: Very good pictorial symbols, good use of zipatone patterns.
Town and city limit areas are shaded in yellow. The symbols
are large and clear.
General Notes: A large scale is used, plus a physically large map size
enabling more to be put into the map. Probably all the
roads of Connecticut are mapped as the map is simply full
of roads. 1-95 is lost in the confusion of the cities,
since it is yellow and the cities are also colored yellow.
The city insets are on the same side as the main map.
Within the city inset, there is another inset of the down-
town areas. For Civil Defense purposes the meridians and
parallels are located on a Universal Transverse Mercator
Projection.
1.04
Reverse Side: Many color pictures, tourist information, a map of the
Charter Oak Trail, mileage table and an information corner
on tolls, bridges, ferries, parks, etc.
Map Size: 34 1/2" x 23 1/2"
Delaware
Title: Delaware Highways Official Map
Author: Department of Highways and Transportation, Division of Highways,
Bureau of Highway Planning
Date: No date on the map.
Scale: R.F. is 1:221,760
Road Classification: The use of too many colors for roads, red, green,
yellow, black, gray, and blue. The use of bold
black lines for minor roads makes them appear as
major roads. There are too many classifications for
super highways.
Symbols: The red symbols are easily overshadowed by the rest of the map
data.
General Notes: The map is rather large, maybe too large because of the
state length and width ratio. The roads are confusing
and misrepresentative. There is good use of the area
along the main map of insets of cities and large popu-
lated areas and the Atlantic Ocean recreation areas,
however, only one inset has a scale.
Reverse Side: A mileage chart, letter from the governor, a few color
photographs and several color drawings of places of in-
terest, a listing of parks, a small regional map showing
Delaware in relation to the Mid-Atlantic region are all
on the back.
Map Size: 33 1/2" x 21 1/2"
Florida
Title: Florida Official Road Map
Author: H. M. Gousha Company
Date: 1972
Scale: A graphic scale of 1 inch = 17.4 miles, a R.F. of 1:1,102,464.
Road Classification: The same as other Gousha maps.
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Symbols: Same as other Gousha maps of good quality.
General Notes: A good map, plenty of insets for cities on front side of
map. There is good clarity and the map is pleasant to
look at.
Reverse Side: Plenty of large photographs, mileage charts, list of
recreation areas and other attractions.
Map Size: 30" x 26 1/2"
Georgia
Title: 1973 Official Highway Map
Author: Department of Transportation, Office of Planning, in cooperation
with U.S. Department of Transportation, Federal Highway Adminis-
tration.
Date: January 1973
Scale: R.F. is 1:842,688
Road Classification: Uses just three symbols for the main roads, however,
the legend does not list the black road symbol,
which is used for state roads.
Symbols: The county boundaries are too bold and the yellow shading of
surrounding states mixes in too much with the yellow shaded
cities on the state border.
General Notes: There are too many roads plotted on the map making a clut-
tered appearance; there is also too much lettering.
Reverse Side: There are color photographs and several cities insets.
Map Size: 22" x 33"
Hawaii
Title: Hawaii State 1970 Official Transportation Map
Author: Department of Transportation, Highway Planning Branch
Date: 1967, copyright
Scale: There are different scales for various islands, Maui, Lanai,
Kauai, and Oahu are all 1:380,160, and Hawaii Island is
1:633,600.
Road Classification: A similar situation as in Alaska, very few roads.
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Symbols: There are not many symbols, but they are not too bad.
General Notes: On the whole the map is good, but could have arranged the
islands in their actual locations as in the inset where
all the islands are shown. The hill shading of the vol-
canoes is very colorful, but symbols are difficult to in-
terpret on this hill shading. Some of these symbols do
not appear in the legend and are impossible to identify.
Reverse Side: Facts, pictures, and tourist sites, a good job of tourist
pz,omotion.
Map Size: 37" x 18"
Idaho
Title: Idaho Official Highway Map
Author: Rand McNally & Company
Date: 1973
Scale: A graphic scale of 1 inch = 22.5 miles, a R.F. of 1:1,425,600.
Road Classification: Major roads are in red and minor roads are in black.
Symbols: Well designed symbols, and a well done hill shading.
General Notes: Except for the road symbol coloring, a good map. The city
insets are especially good and all pertinent information
is on one side of the map.
Reverse Side: Excellent usage of reverse side with the routes of the in-
terstate highlighted over the length of the state, insets
of interstates near cities, a listing of radio stations,
a U.S. mileage map, and a points of interest map.
Map Size: 35 1/2" x 17 1/2"
Illinois
Title: Illinois Highway Map
Author: Cartech Inc., Quincy, Illinois
Date: January 1973
Scale: A graphic scale of 1 inch = approximately 12 miles, a R.F. of
1:760,320.






many different road types are categorized, there are
too many colors, and blue is used for a road symbol.
symbol designs seem good, however, would be better if they
a darker color.
On the whole it is a good map and colorful; there is some
crowding due to the fact that too many roads are included
in this populous state.
Several insets of downtown areas of large cities: Chicago,
St. Louis, Peoria, plus a Chicago metro map illustrating
interstates and expressways in the city. There are no
tourist advertisements on the map either.






1972-1973 Indiana Official Highway Map
Division of Planning, Indiana State Highway Commission
1972-1973
The R.F. is 1:633,600.
Road Classification: The use of black for minor roads and red for the
major roads is incorrectly done.
Symbols: The symbol designs are good but once again, the color chosen
is too light in contrast.
General Notes:
Reverse Side:
Nothing of special interest about the map design.
No real tourist information, the usual helpful travellers
information with city insets, etc.
Map Size: 33 1/2" x 22"
Title:
Iowa
1973 Official Highway Map of Iowa
Author: Iowa State Highway Commission and Cartech, Inc.
Date: 1973
Scale: A graphic scale of 1 inch = 13 miles, a R.F. of 1:823,660.
Road Classification: The symbol designs for the roads are good, with
varying line thicknesses, howe'er, the color
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choices are poor and blue is also used for a road
symbol.
Symbols: Once again the symbols are good but a darker color could have
been used.
General Notes: The map is small and handy and colorful; could use better
road classifications. The interstates are very prominent
though.
Reverse Side: The interstate system is illustrated in detail; there are
several city insets, some state history, and a mileage
table.
Map Size: 34" x 18 1/2"
Kansas
Title: 1972 Kansas Official Highway Map
Author: State Highway Commission of Kansas
Date: 1972
Scale: R.F. of 1:1,077,120
Road Classification: Also had the color contrast designs backwards.
Symbols: Symbols are well designed.
General Notes: Map is small and handy, easy to use; the road colors are
very poor; there is a good mileage map, though.
Reverse Side: The usual color pictures, letter from the governor and
city insets.
Map Size: 28 1/2" x 23"
Kentucky
Title: Kentucky, 1973 Official Highway and Parkway Map, or 1973 Ken-
tucky Department of Highways Map
Author: Mapping Section, Division of Planning, Department of Highways
Date: 1973
Scale: A graphic scale of 1 inch = approximately 12 miles, the R.F. is
1:760,320.
Road Classification: Rather good designs, used wrong colors, but the
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size of the symbols was appropriate and compensated
for color. The use of yellow roads and yellow
county boundaries is not recommended.
Symbols: There could be more map symbols.
General Notes: Very good use of shading the interstates are plainly visi-
ble, and the major roads can be seen better than most of
the other maps. The size of the map is a little large.
City insets are on the front of the sheet.
Reverse Side: There are plenty of insets on interstates and toll park-
ways, and plenty of information on travelling.
Map Size: 35 1/4" x 22"
Louisiana
Title: Louisiana 1973
Author: Louisiana Department of Highways
Date: 1973
Scale: A graphic scale of 1 inch = approximately 10 miles, a R.F. of
1:633,600.
Road Classification: Used red, black, and blue wrongly.
Symbols: Very good symbols.
General Notes: The county boundaries are much too bright; the lettering
is good; the map is colorful and unique in being printed
on a glossy coated paper. The key is well designed.
Reverse Side: Color photographs, city insets, and detailed route map
insets of the interstates and their interchanges.
Map Size: 32" x 29 1/2"
Maine
Title: Maine Official Transportation Map
Author: Maine Department of Transportation
Date: 1973
Scale: R.F. is 1:633,600, a Polyconic Projection with 10,000 meter
U.T.M. grid tick marks.
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Road Classification: Line thicknesses are thicker than usual; color
choices are not good.
Symbols: Nothing unusual about symbols, but colors are bad.
General Notes: In general the map is good, could be much better. The use
of hachure marks to show mountains is fairly unique in
road maps.
Reverse Side: Plenty of highway information, city and highway insets.
Map Size: 25" x 34"
Maryland
Title: 1973 Maryland Official Highway Map
Author: Department of Transportation, State Highway Administration
Date: 1973
Scale: A gruphic scale of 1 inch = 6 miles, a R.F. of 1:380,160, and a
U.T.M. projection.
Road Classification: Except for the interstates the roads are designed
poorly.
Symbols: Very good symbols and in proper colors.
General Notes: A good map overall, except for the road symbols; the
county boundaries are too bold.
Reverse Side: Good city maps and a large map of interstate system with
interchanges shown in detail.
Map Size: 42" x 24"
Massachusetts
Title: 1973-74 Official Transportation Map of Massachusetts
Author: Massachusetts Department of Public Works
Date: 1973
Scale: R.F. is 1:380,160, and the U.T.M. is used for Civil Defense
purposes.
Road Classification: Poor choice of colors.
Symbols: Too few and wrong colors used.
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General Notes: Nothing out of the ordinary, much too many boundaries.
The state symbols are prominently displayed on the map
borders.
Reverse Side: Good city insets and plenty of information on travelling.
Map Size: 34" x 24"
Michigan
Title: Michigan Great Lake State 1973
Author: Michigan Department of State Highways
Date: 1973
Scale: 1 inch = approximately 14.5 miles, a R.F. of 1:918,720
Road Classification: Not too bad, if they had used all red, but they
used black for county roads.
Symbols: The usual, the colors could have been darker.
General Notes: A good map, plain yet clear. The map is embellished
with the state symbols. There is much information on
the front side.
Reverse Side: This side is very colorful with city maps and travel in-
formation.
Map Size: 29" x 30"
Minnesota
Title: 1973 Official Highway Map
Author: Transportation and Transit Planning and Programming Division,
State Highway Department
Date: 1973
Scale 1 inch = 16 miles, with a R.F. of 1:1,013,760, a scale is also
used utilizing the metric system.
Road Classification: The proper use of color designs in the symbols,
but use of a dashed line for a road makes it look
like a road under construction.
Symbols: Well designed symbols.
General Notes: The county lines are too thick; the lettering is a little
too small; otherwise a pretty good map.
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Reverse Side: Colorful photographs and city insets, a U.S. mileage map
oriented to St. Paul.
Map Size: 26" x 30"
Mississippi
Title: Mississippi Official Highway Map
Author: Mercury Maps, Inc., Jackson, Mississippi
Date: 1970 or later
Scale: 1 inch = approximately 12 miles, a R.F. of 1:760,320
Road Classification: Used wrong colors, too.
Symbols: Size of symbols large enough, but colors were poor.
General Notes: Excellent lettering, good colorful map, and the map is
clear except for road classifications. City maps are on
the front side.
Reverse Side: Color photographs and tourist guide information.
Map Size: 23 1/2" x 36"
Missouri
Title: Missouri 1973 Official Highway Ma
Author: Missouri State Highway Commission
Date: 1973
Scale: 1 inch = approximately 13.5 miles, with a R.F. of 1:855,360
Road Classification: Poor color choices also.
Symbols: good symbols and good coloring too.
General Notes: A good road map with exception of road symbols and bold
county lines.
Reverse Side: Large colorful city maps.
Map Size: 34 1/2" x 25 1/2"
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Montana
Title: Montana The Big Sky Country, Official 1973 Travel Guide and High-
way Map
Author: H. M. Gousha Company
Date: 1973
Scale: R.F. is 1:2,344,320
Road Classification: Improper coloring, yet artfully done.
Symbols: The usual designs here.
General Notes: Hill shading is used, good map coloring except for roads.
The map is a little small for the state, but whole state
is covered since the map is in magazine form in 22 pages.
The state is divided into 5 sections with larger scale
maps of each section. Throughout the pamphlet are color
photographs and advertisements for tourists. This is ob-
viously the most expensive road map in the country to
produce. It is printed on glossy coated paper.
Map Size: Magazine closed-9" x 12", magazine opened--17 1/2" x 12"
Nebraska
Title: Nebraska Highway Map, Travel Guide 1973
Author: Department of Roads
Date: 1973
Scale: R.F. is 1:1,267,200
Road Classification: The usual poor choice of colors, but the lack of
roads in this large state offsets that problem.
Symbols: Very good symbols, there are few too many light contrast symbols
though.
General Notes: The overall map is good, but county lines are too bold;
there is plenty of useful information on the front of the
sheet.
Reverse Side: Lots of tourist photographs and information, an inset of
the interstates.
Map Size: 36" x 27 1/2"
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Nevada
Title: 1973 Official Highway Map of Nevada
Author: Nevada Department of Highways
Date: 1973
Scale: R. F. is 1:1,647,360
Road Classification: Poor color choices also.
Symbols: Well designed symbols and presented in a good manner with point-
ers to the exact location.
General Notes: A well done map, very good coloring, except for the roads,
excellent hill shading makes it appear as a topographic
map. The front side has city maps and interstate insets
and tourist information.
Reverse Side: Photographs and a good map of early historical pioneer
trails.
Map Size: 35" x 21"
New Hampshire
Title: New Hampshire 1973 Official Highway Map or the New Hampshire
Highway Map and Tourist Guide
Author: The National Survey, Chester, Vermont
Date: 1973
Scale: R.F. is 1:411,840
Road Classification: Better than most classifications, but the color
choices are poor, even blue was used.
Symbols: Well designed symbols.
General Notes: A very colorful and clear map, one of the hest in the
nation, despite roads, the shading and lettering is ex-
cellent. Hachures are used well and give a good effect.
There is also a good map of the gateways to New Hampshire.
Reverse Side: A few pictures and tourist information.
Map Size: 18" x 34"
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New Jersey
Title: New Jersey Official Highway Map and Guide
Author: Department of Transportation
Date: 1972
Scale: 1 inch = approximately 4 miles, a R.F. of 1:253,440
Road Classification: Poor choice of colors.
Symbols: The usual symbols.
General Notes: The map is large enough to be clear, but if any smaller
the bad road color choices would cause confusion. The
map is colorful with nice lettering. It is extremely
long, which is not ideal.
Reverse Side: Travel information and a gigantic city or metro wide in-
set of northern New Jersey and New York City with a
scale of 1:126,720. There are also insets of interstates
and turnpikes with interchanges shown.
Map Size: 24" x 44"
New York (Hess Oil Co.)
Title: New York State
Author: H.M. Gousha Company
Date: 1971
Scale: 1 inch = approximately 12.5 miles, R.F. is 1:792,000
Road Classification: The usual Gousha symbols.
Symbols: Poor color choices.
General Notes: Map is fairly clear, however, there is some road color
confusion.
Reverse Side: There are insets of all large cities and some travel in-
formation.
Map Size: 30 1/2" x 27"
North Carolina
Title: North Carolina Official Highway Map 1973 & 74
116
Author: H. Boyce Midgette, Raleigh, North Carolina, Lithography by A.
Hoen & Co., Baltimore, Maryland
Date: 1973 & 74
Scale: 1 inch = approximately 13 miles, R.F. is 1:823,680
Road Classification: Improper colors
Symbols: Good, also a very good key.
General Notes: Good clear lettering, understandable map, road colors
are mixed up though and county lines are too big. The
use of blue roads is a bad choice.
Reverse Side: All pictures and tourist information.
Map Size: 45" x 22 1/2"
North Dakota
Title: North Dakota 1973 Highway Map
Author: North Dakota State Highway Department
Date: 1973
Scale: R.F. of 1:1,140,480
Road Classification: Poor color choices, but does not look too bad on
the map because the state routes are usually the
main roads here.
Symbols: Very good symbols.
General Notes: A colorful, easy to handle map because of its size.
Reverse Side: Colorful and interesting tourist map.
Map Size: 26" x 18"
Ohio
Title: 1973 Ohio Transportation Map
Author: Ohio Department of Transportation
Date: 1973
Scale: English and metric system utilized; 1 inch - approximately 8 1/2
miles or 14.1 kilometers, the R.E. is 1:554,400.
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Road Classification: A different road symbol design with gray for the
minor roads instead of black, but still red is used
for the major roads. In the neighboring states all
roads are black making them appear more clearly
than the Ohio roads.
Symbols: They are the usual.
General Notes: Use of the metric system is to be commended. It is fair-
ly clear map despite the great number of roads. Plotting
of air line lanes on a road map is unnecessary and only
adds to confusion.
Reverse Side: Good use of this side, with a map of Ohio's major trans-
port facilities, also city maps and other road informa-
tion.
Map Size: 34" x 30"
Oklahoma
Title: Oklahoma 1973 Official State Highway Map
Author: Department of Highways
Date: March 1973
Scale: 1 inch = approximately 15 miles, the R.F. is 1:950,400
Road Classification: A good classification, since red is used by itself
without black.
Symbols: Very good, black and green used, giving good contrast.
General Notes: Map has clarity throughout with exception of light yellow
toll road. Hachures are used to a limited extent. The
map is not too big and it is easy to handle. This map is
certainly one of the best state made maps.
Reverse Side: The usual city maps and color photographs.
Map Size: 33 1/4" x 18"
Oregon
Title: Official Oregon Highway Map
Author: Oregon State Highway Commission
Date: 1973
Scale: R.F. is 1:918,720
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Road Classification: Poor choice of colors.
Symbols: The usual symbols.
General Notes: The roads are fairly clear, but the map is mostly not
that good; the county lines are a little too bold. Lava
beds are plotted in a colorful shading style.
Reverse Side: Color photographs, city maps, plus one inset of the
western U.S.
Map Size: 35" x 24"
Pennsylvania
Title: Pennsylvania, Official Highway Map 1972 - 73
Author: Department of Transportation
Date: 1972 - 73
Scale: 1 inch = approximately 9 miles, R.F. of 1:570,240
Road Classification: Poor choice of colors.
Symbols: Good Symbols.
General Notes: Colorful map, good shading, not too unclear.
Reverse Side: City maps and mileage chart.
Map Size: 40" x 24 1/2"
Rhode Island
Title: Rhode Island 1973 - 74 Official Highway Map
Author: Rhode Island Development Council
Date: 1973 - 74
Scale: R.F. is 1:101,376
Road Classification: Wrong colors, but does not come off too bad because
of line thicknesses.
Symbols: Very good symbols.
General Notes: Very good map, easy to handle, rather colorful with good
lettering. An inset of an island on front side and also
an index of the U.S. coast and Geodetic Survey Charts.
119
Reverse Side: Typical city insets, plus information for tourists, and
some pictures of places of interest.
Map Size: 25 1/2" x 34"
South Carolina
Title: South Carolina State Highway Primary System
Author: South Carolina State Highway Department
Date: January 1973
Scale: R.F. is 1:728,E40
Road Classification: A little confusing, besides improper colors, three
different colors for the same road and three types
of road signs can be found on any one of those
types.
Symbols: The designs are all right, but there are not enough symbols.
General Notes: The map would be clear if it was not for the problem
with the road classification. It is a fairly colorful
map with city insets on the front side.
Reverse Side: Pictures and some tourist and travelling information.
Map Size: 37" x 22 1/2"
South Dakota
Title: South Dakota Official Highway Map
Author: South Dakota Department of Highways
Date: 1973 - 74
Scale: R.F. is 1:950,400
Road Classification: Improper coloring also.
Symbols: Rather unique, good and colorful.
General Notes: The map is good except for roads and county lines. Map
is small and easily manageable.
Reverse Side: A large family fun guide to South Dakota and city insets.
Map Sizes: 32" x 18"
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Tennessee
Title: Official Highway Map of Tennessee
Author: Rand McNally & Comapny
Date: 1972 - 73
Scale: 1 inch = approximately 16.5 miles, R.F. is 1:1,045,440
Road Classification: Poor colors used.
Symbols: The symbols are good along with good shading.
General Notes: Overall a good map, very easy to handle; there are city
insets on the front along with insets of park areas.
Reverse Side: Pictures and tourist information, a U.S. map showing
Tennessee's accessibility.
Map Size: 37 1/4" x 18 1/2"
Texas
Title: Official Highway Travel Map
Author: Texas Highway Department
Date: 1973
Scale: 1 inch = 23 miles, R.F. is 1:1,457,280
Road Classification: Poor colors, but because road lines are very thin
and there are too many roads, the map is clear.
Symbols: Not enough symbols probably.
General Notes: Nice shading and map is colorful and clear; it is a lit-
tle difficult to handle this large map.
Reverse Side: City insets.
Map Size: 36" x 28"
Utah
Title: Utah Highway Map
Author: Rand McNally & Company
Date: 1973
121
Scale: 1 inch = approximately 17.4 miles, R.F. is 1:1,102,464
Road Classification: Very good design, butEhould not have used blue
colored roads, roads are easy to see.
Symbols: Good symbols.
General Notes: Very good map, colorful in hill shading and other aspects;
roads are clearly visible. Green park boundaries are a
hindrance though. There is plenty of information on the
front of the map.
Reverse Side: Color photographs, city maps, and general map of western
U.S.
Map Size: 18" x 35 1/4"
Vermont
Title: Vermont 1973 Official Highway Map
Author: The National Survey, Chester, Vermont
Date: 1973
Scale: 1 inch = 5 miles, R.F. is 1:316,800
Road Classification: Excellent designs, they stay with one color primar-
ily and roads are much clearer.
Symbols: Good colors.
General Notes: Very clear and readable map with good lettering and
colors; insets cf cities on front side of sheet.
Reverse Side: Useful information and color photographs.
Map Size: 24" x 36"
Virginia
Title: Official State Highway Map
Author: Rand McNally & Company
Date: 1973
Scale: R.F. is 1:887,040
Road Classification: Improper colors used.
Symbols: Good symbol designs.
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General Notes: The typical Rand McNally map, city insets on front of map.
Reverse Side: Color photographs and a large map depicting historic Vir-
ginia, and travel information.
Map Size: 36 1/2" x 25 1/2"
Washington
Title: Washington Highways
Author: Washington State Highway Commission
Date: 1973
Scale: R.F. is 1:1,045,440
Road Classification: Very good, all one color--red, makes map extremely
clear.
Symbols: Excellent symbols too.
General Notes: Good map of subdued colors and shades, uses grays for
background; roads stand out very well. There is hill
shading and insets of routes on the front side.
Reverse Side: Color photographs and city and metro maps.
Map Size: 35" x 24 1/4"
West Virginia
Title: Official Highway and Tourist Map
Author: West Virginia Department of Highways, Advanced Planning Division
Date: 1972
Scale: R.F. is 1:760,320
Road Classification: Improper colors, plus use of blue roads.
Symbols: Symbols are well designed.
General Notes: A good map except for the blue roads.
Reverse Side: Pictures and tourist information.
Map Size: 28" x 22"
Wisconsin
Title: Wisconsin Highway Map
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Author: Department of Transportation, Division of Highways
Date: 1973
Scale: 1 inch = approximately 13 miles, R.F. is 1:823,680
Road Classification: Poor colors used.
Symbols: The design of the symbols is good except for the color.
General Notes: Colorful, detailed map; the county lines are too bold;
the inset goes for the National Forest borders.
Reverse Side: A framed view of city maps and a map of Wisconsin attrac-
tions.
Map Size: 26" x 30"
Wyoming
Title: Wyoming Official Highway Map 1973
Author: The A.B. Hirschfeld Press
Date: 1973
Scale: 1 inch = approximately 18 miles, R.F. is 1:1,140,480
Road Classification: A somewhat unusual classification, however, the re-
sults on the map are the very best of any of the
state road maps with very thick black lines and
red lines that are clear.
Symbols: They are good but not enough of them.
General Notes: Excellent hill shading, good all around road map. It is
also easy to handle.
Reverse Side: Color photographs and detailed inset of Wyoming and its
surrounding region.
Map Size: 35 1/2" x 18"
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